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Gulf, Research 


uses the new 


TY 


THE PEAK IN POLAROGRAPHY- 


Meticulous attention to detail Ras produced 
in the new Type E Electro-Chemograph and as- 
sociated apparatus modern instrumentation for 
accurate polarographic analysis. The aa sre 
meets the most ad d needs of p grap’ 
research; yet it's simple enough in operation for 
any technician to use in rapid routine analysis. 


A built-in Speed Mi P R d 

i diffusion current so accurately 
in the undamped condition, that the envelope of 
peck current values (the distance from bottom to 
top of the large Electro-Chemograph curve pic- 
tured here) can be used directly as a basis of 
precise quantitative analysis. This permits more 
absolute quantitative determinations employing 
standard diffusion current constants for measur- 
ing vorious subsicnces. 


ectro-Chemograph 


ze engine deposits 


[ta fact 
accurate 
903 couventent 


Gurr Research and Development Co., Pittsburgh . . . 
central research organization for the Gulf Oil Companies 
... Speeds up routine chemical analysis with their new 
Type E Electro-Chemograph. Typical time-saving task for 
this “automatic chemist’ is the analysis of minute 
amounts of internal combustion engine deposits left on 
valve stems and similar surfaces. Gulf Research has set 
up routine procedures to determine for lead, copper, 
nickel, zinc, and other metals. 

Gulf men have streamlined the operation to a point 
where they can now do 9 determinations in 45 minutes. 
The Electro-Chemograph tells them what metals . . . and 
how much of each .. . are in the test sample. Controls 
are conveniently grouped on the console to provide easy 
selection of range and damping to meet just about all 
analytical requirements. The whole test procedure is so 
simple, as a matter of fact, that direction plate instruc- 
tions on the console prove ample for 90% of routine 
work. 

The new Electro-Chemograph gives you polarographic 
analysis at its best. Applications are broad. Proved 
superior for research work as well as routine analysis, 
the instrument is being used effectively by production and 
test labs in detecting small quantities of minor additives 
such as catalysts, plasticizers, oxidizing agents . . . for 
most common wet analyses on steel and non-ferrous 
materials .. . in trace analyses for poisons .. . in assaying 
hormones and vitamins . . . and in many other applica- 
tions in manufacturing, research, and testing fields. 


Send for information... 


Our new Cot. EM9-90 tells all about the new Type 
E Electro-Chemograph. Also—our bibliography on 
polarographic analysis has recently been revised to 
include every paper published between 1903 and 
1949 which we've been able to discover. Write our 
nearest office, or 4926 Stenton Ave., Phila. 44, Pa. 


INSTRUMENTS - TELEMETERS AUTOMATIC CONTROLS HEAT-TREATING FURNACES 


LEEDS & NORTHRUP CO. 


Jri. Ad EM9-90(2) 
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What’s inside ? 


That’s what teachers want to know. A book may have 
an attractive cover, but that doesn’t mean much to them. 


It’s what’s inside the cover that is important. 


The material inside the cover pictured below seems to be 
something pretty special, because “Frobisher” has become one of 
the most widely used bacteriology texts in America. 


Why? 


It must be that teachers have found in “Frobisher” 

just what they want. They have found K; = ant 
completeness, authority, a modern approach, 
logical organization, hundreds of SHER. 
helpful illustrations. Above all, they 

have found that “Frobisher” 

gives them an extra, all-important dividend: 


honest-to-goodness 
student interest in the course. 


By Martin FropisHer, Jr., Se.D., U. S. Public 
Health Service and Johns Hopkins University. 936 
pages, 420 illustrations. $5.50. Fourth Edition. 


W. B. SAUNDERS COMPANY 


West Washington Square 
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A New Organic Text For A One-Semester Course 


BASIC ORGANIC CHEMISTRY 


by J. Rae Schwenck, Ch.E. and Raymond M. Martin, M.S. 


Sacramento Junior College 


* Carbon 

* Compounds of Carbon with Hydrogen 
—Saturated Hydrocarbons: The Alkanes 
* Compounds of Carbon with Hydrogen 
—Unsaturated Hydrocarbons: The Al- 
kenes and Alkynes 

* Compounds of Carbon with Hydrogen 
and Halogens—The Haloalkanes 

* Compounds of Carbon with Oxygen 
and Hydrogen—First Oxidation: Alco- 
hols, Ethers 

*Compounds of Carbon with Oxygen 
and Hydrogen—Second Oxidation: Al- 
dehydes, Ketones 

*Compounds of Carbon with Oxygen 
and Hydrogen—Third Oxidation: Or- 
ganic Acids 

* Acid Derivatives: Salts, Esters, Acid 
Anhydrides, Acyl Halides, and Amides 
* Substituted Acids 

* Compounds of Carbon with Nitrogen 
* Carbohydrates 

* Nomenclature 

*Cyclic Compounds of Carbon with 
Hydrogen 

* Aromatic Compounds with Halogens 
and Sulfur 

* Aromatic Compounds with Nitrogen 

* Aromatic Compounds with Oxygen 

* Heterocyclic Compounds 

* Industrial Developments in Organic 
Chemistry 

* Biological Developments in Organic 
Chemistry 

* Organic Reactions in Vital Processes 
* Appendix: Wartime Developments in 
Organic Chemistry 

* Index 


The Blakiston 
Company 
1012 Walnut Street 
your copy ; 


today! ... 


one-semester course 


@ correlation of the principles of organic chemistry 
with those of general chemistry through the elec- 
tronic structure approach. 


20 short chapters 


@ subject introduced at once by a study of carbon. 
Material from that point on is developed in a very 
logical manner—each functional group is discussed 
under the headings of naming, structure, prepara- 
tion, reactions and special compounds. 


special features 


@ each chapter contains a prologue, questions, class- 
room-proved charts as visual summaries of prepara- 
tions and reactions. 1.U.C. system of nomenclature 
used throughout for clarity of presentation. 


Philadelphia 5, Pa. 


unusual importance 


@ section on organic chemistry and its relation to 
modern warfare and to civilian welfare in war and 
peace. 


324 Pages-45 Illustrations - $4.50 


The Blakiston Company, 1012 Walaut Street, | 
Philadelphia 5, Pa. Sci. 3-23-51 | 
Please send me a copy of Schwenck and Martin’s | 
“BASIC ORGANIC CHEMISTRY.” | 
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* IN CANADA—WRITE—105 BOND STREET, TORONTO 2 
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Smog in Space 


irH billions of stars and millions of galaxies 
\¢ within the range of many telescopes, it might 
seem that there is now abundant raw material to which 
to apply the routine processes of astronomy—that is, 
the measurement and analysis of the brightness, posi- 
tions, chemistry, and motions of stars and star systems. 
Astronomers could be content with their customary 
riches, but the science appears to be ‘dashing off in 
nonroutine directions. Within the past few years one 
novelty after another has distracted the astronomer's 
attention away from standardized photometry, astrom- 
etry, and spectroscopy. 

About half a century ago astronomers became aware 
of the existence of calcium gas in space outside the 
atmospheres of stars. The material was found through 
the discovery that in some stellar spectra the K line of 
calcium is double, one component being associated with 
the star and showing the appropriate displacement to 
reveal, with the other absorption lines, the motion of 
the star, and the second component indicating that its 
source is calcium gas that is essentially motionless in 
space, or at least not moving with the star. For this 
discovery, and subsequent similar developments, the 
stars form the backdrop against which one measures 
the gases and other materials of intervening space. The 
light from the stars is absorbed by the interstellar gas, 
or scattered by the interstellar dust, or absorbed and 
seattered by the gas attached to dust—that is, by inter- 
stellar smog. The invisible material of interstellar space 
thus becomes “visible” because of its effect on the 
penetrating starlight. 

From calcium the astrophysicists went on to other 
gases—sodium, carbon, nitrogen, oxygen, iron, titan- 
ium, ete.—sometimes discovering the interstellar gase- 
ous stuff through its absorbing effect, and sometimes 
through its reradiation of the light of stars. 

The importance of the interstellar medium has at- 
tracted an increasing number of observers and inter- 
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preters. The dust particles of space are linked up with 
meteors and comets in the solar neighborhood, and with 
the dark and bright nebulosities in the Milky Way. 
Perhaps one half of the total mass of the Milky Way 
is in the form of this dust and gas of interstellar space. 

For all studies of the structure of our Milky Way, 
and for the determination of the distances of stars and 
galaxies by means of their brightness, this interstellar 
material is obviously important. If it dims a star, it 
may mislead us in estimating distance. If it is asso- 
ciated with supergiant objects, it may be of prime im- 
portance in theories of the evolution of stars. 

Among recent surprising discoveries about the inter- 
stellar medium are its polarization of light from dis- 
tant stars and its chemical composition as revealed by 
cosmie radiation. 

Up to a few years ago we knew little about polarized 
light from distant sidereal bodies. Sunlight reflected 
off the moon is slightly polarized, as is light reflected 
off any appropriate surface. There is polarization in 
the zodiacal light, and some hopeful attempts have 
been made to find polarized light from the Andromeda 
Nebula and other sidereal bodies. Theory indicates that 
light emitted from certain stellar surfaces should be 
polarized, and in the search for that effect Hiltner and 
Hall ran onto the exceedingly interesting fact that 
light from many stars is slightly polarized, not by the 
atmospheres of the stars, but by the particles of inter- 
vening space. 

The subject is too new to give proper interpretation 
to the differences in the intensity and direction of 
polarization. In a few years we shall probably have 
extensive observations and competent theoretical inter- 
pretations of this new implement for exploring space. 
Refined theories of the nature and structure of our 
Milky Way and the nature of the interstellar medium 
will undoubtedly use the implications of the new 
results. 

HarLow 
Harvard Coliege Observatory 
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FIRST YEAR COLLEGE CHEMISTRY 
By J. W. Barker and Paut K. Guasor, Wittenberg College. In press 


Designed to provide the foundation of encyclopedic fact and underlying principles upon which 
a student can predicate further work in chemistry. Emphasis is on the exposition of principles, 
but these are supported by adequate descriptive matter, including historical background. 


ASTROPHYSICS: A Topical Symposium 
Edited by J. A. Hynex, Ohio State University. McGraw-Hill Astronomical Series. In press’ 


A symposium of papers treating ‘‘essentially all the active fields’’ of astrophysics. The fifteen 
contributors are leaders and authorities in their respective fields. The volume commemorates 
the Fiftieth Anniversary of the Yerkes Observatory and reviews the progress in astrophysics 
during the half-century since the founding of the observatory. The book combines many of the 
featuyes of a textbook, a handbook, a historical study, and a technical treatise. 


PRINCIPLES OF CHEMICAL THERMODYNAMICS 


By Martin A. Pav, Trivle Cities College of the State University of New York. Inter- 
national Chemical Series. 740 pages, $7.50 


A stimulating and imaginative text, designed to supplement and extend the treatment of ther- 
modynamies begun in the standard physical chemistry course. Emphasis throughout is on prin- 
ciples and their origin, with specific applications to a limited number of fields, primarily the con- 
cern of the chemist: energy and equilibrium properties of pure substances, solutions, and 
chemical transformations, including electrochemical applications. 


ANATOMY OF THE CHORDATES 


By Cuarues K. Wetcuert, University of Cincinnati. McGraw-Hill Publications in the Zoo- 
logical Sciences. In press 


Here is a text for the full-year’s course in comparative anatomy of the vertebrates. It is a 
earefully prepared book, presenting the subject in a readable, interesting manner, using illus- 
trations as much as possible to stimulate interest and clarify text material. The book discusses 
the classification and natural history of the main groups of living animals making up the phy- 
lum Chordata. A chapter on development follows. Then, each organ system is taken up sepa- 
rately and from a comparative point of view. 


Send for copies on approval 


McGRAW-HILL BOOK CO., 


WEST 42ND STREET, NEW YORK is, 
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“LAB-AID” EXPEDITERS 


— they speed-up laboratory chores 


~ téchnicon paraffin knife 


makes work with paraffin-embedded tissues quick and 
easy. Great for cutting large blocks into small ones; 
for mounting blocks on a microtome object disc; for 
squaring up blocks; for separating ribbons in a water 
bath . . . Hollow stainless steel handle doesn't heat up; 
spring switch under thumb gives Finger-Tip Heat Con- 
trol — easy to keep knife at the right temperature. 
110 Volts AC - DC When not in use lay knife in saddle rest — Blade UP 
keeps knife hot; Blade DOWN current is ‘‘off." 


—téchnicon microstide dryer 


delivers slides ready for staining in 7 minutes! Just 
drop slides, in an Autotechnicon Slide Carrier, into the 


hatch, flip the switch and close the cover. A steady 
current of warm, filtered air blowing over the slides 
carries away all moisture, leaving them bone-dry and 
dust-free. The filter is replaceable. There's no distor- 
tion, either — the warm clean air is well below the 
melting point of paraffin. 


Lemperatare Water bath 


insures smooth, even spreading of your tissue ribbons. 
The water temperature is just right — never too hot or 
too cold, thermostatically held at any set temperature 
from 20° to 60°C. There's no melting paraffin to dis- 
tort tissues — no folds or wrinkles, no bubbles due to 
frequent water change. Temperature stays constant, 
day-in, day-out. And it's easy to see your sections 
against the dull finished black interior of the bath. 


Size: 10%” Diem; 3%” High 
"| Sturdy; durable; water and 
xylolproof finish. 


THE TECHNICON COMPANY 
215 East 149th Street, New York 51, N. Y. 


_LAB-AID 
REQUISITES 


110 Volts AC - DC 


h 
4” high 
110 Volts AC only: 
‘Y= \S 
‘atented 
| 
Send me literature and prices on 
1con Technicon Paraffin Knife 
: Technicon Microslide Dryer 
= 
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TOOL FOR THE ANALYSIS 


THE CONTROL OF PRODUCTION OF 


179 EAST 87TH STREET 
NEW YORK, N, Y. 


OF COMPLEX COLLOID SYSTEMS, AND FOR 


PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 


KLETT 


ELECTROPHORESIS 


Paper Partition 
CHROMATOGRAPHY 


Equipment 


Cabinets, 
Cylinders G Racks, 
Miscellaneous 
Accessory Equipment 
Specially Designed 
for Paper Partition 
Chromatographic 
Analysis 


CHROMATOCAB 
Model B250 


® Write for Descriptive Brochure 


BERKELEY CHROMATOGRAPHY DIV. 


UNIVERSITY APPARATUS COMPANY 
Dept. H ® 2229 McGee Avenue ® Berkeley 3, Calif. 


Nutritional 


CLEVELAND. 22, OHIO 


RESEARCH BIOCHEMICALS 

for 

Biological and Microbiological 
INVESTIGATIONS 

TYPICAL NBCo PRODUCTS 


Listed in Catalogue S +901 
(October 1950) 


Alpha Keto Glutaric Acid inosine 
Cocarboxylase Ninhydrin 

Cytidine Protamine Sulphate 
Cytosine Sodium Pyruvate 
Desoxyribonucleic Acid Uridine 

DL Homocystine Xanthosine 


- More than 70 Crystalline Amino Acids 
Natural [L], Synthetic [DL] and Resolved (D} 


Write for Revised Catalog S #901 Listing 
a Complete Selection of nearly 500 
Important Biochemicals 


Scrence, Vol. 113 


| 
CUSTOM MADE ~ 
| 
{i 
FSA 
! 
¥ 
} 


Here’s 


PRECISE DETECTION 
ISOTOPE-RATIO 
of HIGHLY DILUTED | MASS SPECTROMETER 


stable isotopes 


Through its ability to measure isotope-ratio differences in 
the sixth decimal place, precisely and rapidly, the Con- 
solidated-Nier Isotope-Ratio Mass Spectrometer is the 
ideal instrument for stable isotopic tracer programs. 


Exceptional accuracy, combined with simplicity of opera- 

tion, make it a practical tool for research in the fields of: 
biochemistry and medical research 
chemistry and chemical engineering 
physics and geology 


This instrument is in use in numerous medical, biological, 
and chemical research laboratories throughout the world. 
It has played an important part in many recent discoveries 
and scientific advances. 


1. Two separate ion collectors permit 
simultaneous intensity measurements of 
two ion beams with direct reading of 
the ratio. 


2. Gas samples as small as 0.1 ml., 
S.T.P., can be handled in the readily 
Advantages | accessible sample introduction system. 


O perating 


include: | 3. Measurement controls are conveni- 
ently located for a seated operator. 

For performance characteristics, 
Operating techniques and con- 
struction details, write for your 
copy of bulletin CEC-1803-X27 


4, Switching controls add flexibility by 
permitting the taking of a variety of 
measurements, 


CONSOLIDATED ENGINEERING 


Corporation 
Analytical Instruments for Science and Industry 
300 N. Sierra Madre Villa Pasadena 8, California 
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GREGORY 


WOODRUFF 
& BAITSELL 


L. C. DUNN 
Editor 


New Texts for Study and Reference 


COLLEGE ZOOLOGY 
Sixth Edition 


One of the leading general zoology texts for 40 years, this 
book has been revised and rewritten to include the latest discoveries 
in zoology, as well as the suggestions of outstanding specialists in the 
field. 300 magnificent new illustrations have been added in this 
edition. To be published in April 


Evolution Emerging 
Volume | & Volume I! 


This monumental work sets forth the epic of evolution from 
the evidence distilled from the author’s 50 years of study, investiga- 
tion, and teaching in the American Museum of Natural History and 
Columbia University and his field studies in remote regions of the 
world. Vol. I: the text; Vol. I]: the illustrations. To be published in 
March 


FOUNDATIONS OF BIOLOGY 


Seventh Edition 


Dr. Woodruff’s well-known basic text for courses in general 
biology has been revised and edited by Dr. Baitsell, outstanding 
teacher, author, and editor, This edition includes new illustrations 
and important new material, particularly in the chapters concerned 
with vertebrate structure and function. To be published in April 


GENETICS IN THE 
20th CENTURY 


This book is a collection cf the papers presented at the 
Jubilee Meeting of the Genetics Society of America in September 
1950. The papers were prepared for the meeting by leading authori- 
ties in the field of genetic research. To be published in April 


THE MACMILLAN COMPANY 
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What's the cost of good 


Flame 


we'll bet our hat that 
many a scientist 

doesn't realize 
his laboratory 
can own 


and use the 


attachment 


FOR ONLY $ 
Cat. No. Used in conjunction with the Beck- 
24532T man “DU” Spectrophotometer, this 


Flame Photometry attachment provides Compactness, Convenience and Accuracy— 
at a cost about one-half of what most technicians would guess. Quantitative deter- 
mination is provided for more than forty elements, including heavy metals, rare 
earths and the alkali metals. Complete specifications and details are available on 


request. 
OUTSTANDING FEATURES @ Furnished complete with housing as- 
sembly for burner; regulator unit as- 
@ Low fuel consumption sembly; one each 2’ and 4’ dual hose 
@ Only 1 to 3 mi of sample solution re- assembly; 12 glass beakers, 5 mi; and 
quired per analysis atomizer-burner unit for ee te 
@ Non-aqueous solutions handled as readily gen, but without Sp 
as water pictured. 
@ Elimination of drifts and clogging Can also be furnished for use with Oxy- 
@ Accuracies of 0.5% or better hydrogen 


Write, Phone, Wire or Teletype Dept. SC-3, our nearest office-warehouse. 


ATLANTA 3, GA. @ NEW YORK 12, N. 
SOUTHERN SCIENTIFIC CO. . CORPORATION 


esurracos,N.y. © BALTIMORE 1, MD. 


BUFFALO APPARATUS CORP. pocuesteR 3, N.Y. WILL CORP, WILL CORPORATION of 
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INSTRUMENT NEWS is an 8-page quarterly 
published in the interests of furthering research, 
material analysis, and production through modern 
optical instrumentation. Articles of technical and 
general interest are prepared by leading workers 
in the field and by the Perkin-Elmer staff. 


receiving... 


Some of the outstanding articles from the Fall, 
1950, issue are listed below: 
ACTH AND ADRENAL HORMONES IN MENTAL DISEASE 
Flame Photometer Aids Hormone Research 
NEWER OPTICAL METHODS FOR CELL STUDIES 
Article by R. C. Mellors 


PRISM MATERIALS FOR INFRARED ANALYSIS 
Article by C. W. Young 


Among the articles in the current Winter, 1951, 
issue are: 


VIDEO SCANNING METHODS FOR INFRARED 
SPECTROMETERS 


Article by S. Silverman & B. W. Bullock 


ELECTROPHORESIS AIDS CANCER RESEARCH 
Article by Dr. Dan H. Moore 


INFRARED FOR PRODUCT CONTROL 
Editorial Feature 


HIGH-SPEED THERMOCOUPLES 

Their Theory and Design 
You may receive INSTRUMENT NEWS regularly 
without charge by filling in the coupon below. 


| THE PERKIN-ELMER CORPORATION 

| NORWALK, CONN. 

| Please send me INSTRUMENT NEWS 
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For MEASUREMENT of SKIN RESISTANCE 


Garceau RECORDING 
PSYCHOGALVANOMETER 


direct-reading and gives 
a written record of the 
reaction of the patient. 


Garceau 


CLINICAL DERMOHMETER 


For clinical and experimen- 
tal investigation of di 
involving sympathetic reac- 
tion, such as pain reflexes. 
In the psychological labora- 
tory, the instrument has a 
well-known ap’ lication, a 
so-called “lie detector” 
sistance is read directly — 
a calibrated dial. Small vari- 
ations, greatly magnified, are 
shown on the meter. Bat ery 
operated. Price ....$115. 


ELECTRO-MEDICAL LABORATORY, INC. 
New Address—SOUTH WOODSTOCK, VERMONT, U.S.A. 
Pioneer manufacturers of the electroencephalograph 


] 


Foreign Scien 
and 


Technical Books | 


Also 


Original Publications, Translations i 
and Reprints, Bibliography, Russian i 


Books, Music, Teaching Manuals. | 


Write for our Book Catalog 
(No. 8) and our Periodical Catalog 


J. W. EDWARDS 
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Model T.F. Electric Furnace has merited wide 
acceptance in laboratories, experimental shops 
and small parts industries. Its wide range of 
temperatures and exact temperature control 
makes it suitable for wax elimination, enameling, 
heat-treating, precipitate drying, ashing, igni- 
tions and fusions. 


It has a continuous operating temperature range 
from 100°F (37.7°C) to 1800°F (968°C) ; in- 
termittent heating as high as 2000°F (1100°C) 
does not damage the muffle winding or refrac- 
tories. The rate of temperature climb can be 
controlled exactly and temperatures can be re- 
produced precisely. 


The furnace rapidly heats the large muffle 
chamber; dimensions 434” deep, 4” high, 9” 
long. Since the chamber is wide and shallow, 
part of the load can be removed without dis- 
turbing the remainder. 


March 23, 1951 


STANDARD SCIENTIFIC SUPPLY CORP. 
34 West 4th Street 


MODEL T. F. 


ELECTRIC 
FURNACE 


No. 6275 


Precision Electric Furnace 
for operation on 115 volts 
50/60 cycles, A.C. Each... . $175 


No. 6275-1 


Precision Electric Furnace 


for operation on 230 volts, 
50/60 cycles, A.C. Each.... $175 


A dependable Pyrometer gives direct readings in 
both Fahrenheit and Centigrade. The Pyrometer 
and Percentage Timer are insulated against high 
temperatures. Contacts are totally enclosed. A 
neon pilot light indicates the on-off heating 
cycle. Heavy nickel-chrome elements are wound 
outside of the muffle to protect the windings 
against corrosive fumes. The muffle is fitted with 
a steel tray to keep floor of furnace free of 
encrustations. The furnace is economical; it 
draws only 1,500 watts. The furnace case is 
strongly constructed of steel. Base has a black 
crackle finish; the top is finished in a special 
heat resistant aluminum paint. The undersurface 
of the furnace is cool and can be mounted on all 
table surfaces. Base has four rubber feet to pro- 
tect mounting surfaces. 

Standard equipment includes the Pyrometer, 
Percentage Timer, steel tray, 4-foot Neoprene 
electrical cord. 


New York 12, N. Y. 
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SKILL 


eee IN IMAGE QUALITY 

Improved apochromatic objectives, precision- 
constructed to exacting Bausch & Lomb stand- 
ards . .. to give you clear, sharp distortion-free 
images. The entire optical system is BAL- 
COTED to eliminate internal reflection and 
reduce flare . . . to ensure image brilliance. 


eee IN LIFETIME ACCURACY 


The patented ball-bearing fine adjustment is 
an extremely slow-motion controi to provide 
accurate measurement of specimen depth. It 
permits repeated settings for its planes of 
critical focus. 


IN CONVENIENCE 


Lower fine adjustment, for greater operating 
ease. The binocular body is quickly inter- 
changeable with an optional monocular tube 
for photomicrography, measuring, 
micro-projection, etc. Your choice of 
three precision-built substages, each 
with extra-wide bearing surfaces. 
The stand is sturdily constructed and 
well-balanced to insure solid stability. 


catalog to Bausch & Lomb Optical Co., 
_ 642-2 St. Paul St., Rochester 2, N. Y. 


\G/ BAUSCH & LOMB Sorted RESEARCH MICROSCOPES 
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Progress of Mathematics in the USSR During 
the Present Five-Year Plan 


Robert J. Howerton 
Regis College, Denver, Colorado 


Paul W. Howerton 
Julius Hyman and Co., Denver, Colorado 


N A RECENT ARTICLE by Josef Brozek (1), six leading Russian mathematical journals. We then 
an over-all survey of the current five-year plan used Mathematical Reviews to classify the papers as 


for Soviet science was presented. It is the pur- 

pose of the present paper to give a quantitative 
analysis of the status of the plan in the field of mathe- 
matics and to indicate the fields in which the majority 
of the published works have appeared. A few intuitive 
qualitative facets of the problem were noted as by- 
products of the literature search. The data were col- 


to subject. In many articles the subject matter was 
obvious, but in others the titles were ambiguous to the 
extent that it was impossible to determine the subject 
without reference to a standard, e.g., “Commentary on 
One of 8. N. Bernshtein’s Theorems.” It was thought 
best to adopt the standard used by Mathematical Re- 
views when the paper encompassed two or more fields. 


TABLE 1 
Hori- Horizontal 
Doklady* P.M.iM.t M. Sb.t Steklov§ U. M. N.|| Izvestia{ zontal % of 
total total 


1948 1949 1948 1949 1948 1949 1948 1949 1948 1949 1948 1949 1948 1949 


Algebra 12 21 el . Peas 5 3 4 1 1 3 7 3 25 31 7.7 
Analysis 122 126 18 8 23 27 , 1l 6 18 20 18 189 208 54.2 
Applied 12 10 41 54 es 1 his vs 4 3 1 1 58 69 174 
Geometry 24 4 4 2 2 2 30 33 8.6 
Group 10 17 aa ee 5 8 ‘ bei rs ‘a 1 2 16 27 5.9 
Topology 6 Bt chs!) ade 4 5 1 a 1 = 1 3 13 33 6.2 
Vertical total 186 224 59 62 41 48 1 12 14 26 30 29 331 401 100.0 
Vertical % 
of total 56.0 16.5 12.2 1.8 5.5 8.0 100.0 


* Doklady Akademii Nauk SSSR (‘Report of the Academy of Sciences”), 59-69 (1948-49). 

+ Prikladnaya Matematika i Mekhanika (“Applied Mathematics and Mechanics”), 12-13 (1948-49). 

t Matematicheskii Sbornik (‘Mathematical Compilation”), 22-25 (1948-49). 

3 Trudy Akademii Nauk SSSR, Matematicheskii Institut im V. A. Steklova (‘Proceedings of the V. A. Steklov Mathe- 
matics Institute of the Academy of Sciences USSR”), 24-26 (1948-49). b 

|| Uspekhi Matematicheskikh Nauk (‘Progress of the Mathematical Sciences’ ), 34 (1948-49). 

4 Izvestia Akademii Nauk SSSR (“Bulletin of the Academy of Sciences"), 59-69 (1948-49). 


lected by consulting Guide to Russian Scientific Peri- 
odical Literature,» Doklady Akademii Nauk SSSR 
(“Reports of the Academy of Sciences USSR”), 
Monthly List of Russian Accessions,? and Mathemati- 
cal Reviews. 

Our data represent the analysis and classification 
of 1,021 serial papers published from 1946 to 1949, 
inclusive. The compilation procedure was to consult 
the first three journals noted above to obtain as com- 
plete a bibliography as possible of the papers in the 

1 Published for the Atomic Energy Commission by the In- 
formation and Publications Division of Brookhaven National 


Laboratory, Upton, N. Y. 
* Published by the Library of Congress, Washington, D. C. 
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Table 1 indicates the quantity of papers published, 
both by journal and by subject in the years 1948-49. 
Several facts are immediately apparent. The fact that 
one journal carries the bulk of all the papers pub- 
lished (56 per cent) is perhaps the most striking. 
Second, the majority of the work is clearly in the field 
of analysis, with applied mathematics running a poor 
second. This is to be expected since analysis is, in 
general, the largest field in mathematics. The third 
most obvious result is that the majority of the work 
in applied mathematies appears in Prikladnaya Mate- 
matika i Mekhanika (“Applied Mathematics and 
Mechanics”). 

Since the majority of the articles were published in 
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one journal, and since several of the other journals 
are not available for 1946-47, it was decided to in- 
vestigate only Doklady Akademii Nauk SSSR for the 
entire four-year period, to determine the quantity of 
papers written each year and whether any trend 
toward a given subject could be detected. The results 
are tabulated in Table 2. 


TABLE 2 

Hori. contal 

1946 1947 1948 1949 zontal % of 

total total 

Algebra 2 15 12 21 50 7.1 
Analysis 67 ‘110 122 126 425 60.9 
Applied 12 17 12 10 51 7.3 
Geometry 8 15 24 25 72 10.3 
Group 10 17 10 17 54 7.7 
Topology 5 11 6 25 47 6.7 
Vertical total 104 185 186 224 699 100.0 


Vertical % 


of total 14.9 26.5 26.6 32.0 100.0 


Table 2 indicates a definite increase in productivity 
during the period. The greatest advances were made in 
1947 and 1949. Analysis holds an undisputed lead over 
the other fields of mathematics, with geometry a poor 
second. It must be noted, however, that the majority 
of the work done in the applied field is published in 
another journal (Prikladnaya Matematika i Mekha- 
nika). The results, therefore, are somewhat mislead- 
ing in that respect. From the results in Table 1, it is 
fairly certain that the applied field would take second 
place from geometry. When consideration is given to 
the presumably large quantity of confidential research 
done in connection with nuclear energy and guided 
missile projects, and other military activities, it is 
highly probable that the applied field would approach 
analysis or even surpass it, if complete information 
were available. 

An interesting trend which substantiates Dr. Bro- 
zek’s conclusions is that shown in the fields of algebra, 
geometry, and topology, which have increased at a 
much higher rate than did the total number of papers 
for the period. 

The following observations were made in addition 
to those already mentioned : 


1. There seems to be an increase of Germanic names 
among the authors. This, of course, would indicate 


that certain German mathematicians are working in 
Russia, either voluntarily or otherwise. The mechanical 
difficulty cf transliteration makes it virtually impos- 
sible to give more than an impression in this respect. 
With numerous different systems of transliteration in 
etfect in the various scientific journals, one is never 
sure that what was transliterated into Russian is what 
comes out upon return to the Latin system. 

2. The work seems to be of the same general quality 
as that found in American journals. 

3. Certain authors seem to be particularly prolific, 
turning out as many as ten papers in a two-year 
period, a fact that suggests the research mathema- 
ticians have no other occupation, such as teaching, to 
divert their efforts from research. 

4. No more politics are injected into the journals 
than one would expect to find in those published in 
America. 

5. Several papers were noted that deal with the 
development of electronic calculators. This may indi- 


cate that they have developed, or are in the process of - 


developing, calculators of the type in use in America. 


With the increased activity shown in the field of 
mathematics in the Soviet Union, it is more than prob- 
able that, before many years, a reading knowledge of 
the Russian language will be required for research 
mathematicians. It would be of interest to know the 
language of publication for all the papers in the vari- 
ous fields of mathematics during the past ten years. 
In the field of organic chemistry the Russian language 
has taken third place behind English and German but 
is only 0.1 per cent behind German in the papers ab- 
stracted by Chemical Abstracts (2) in 1949. 

The complete bibliography used in the compilation 
of data for this paper is on deposit at Regis College 
Library and is available for use through the Biblio- 
graphical Center for Research, Rocky Mountain Re- 
gion, The Public Library, Denver, Colorado. 

This paper is one of a series projected by the 
authors and others to attempt a strategic evaluation 
of the accomplishments of the USSR in science during 
the present five-year plan (2). 
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The University of Houston will hold its first Mathe- 
matics Institute July 20-August 2. Professor Esther 
F. Gibney, University of Houston, Houston 4, Texas, 
will supply further information. 


In cooperation with the UN Technical Assistance 
Administration, the Canadian Bureau of Statistics will 
aid in the Burmese Census to be taken next year by 
making available the services of Nathan Keyfitz, its 
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senior research statistician, for a three-month plan- 
ning period. 


Louisiana State University will hold its second an- 
nual Mathematics Institute June 24-30. There will be 
study groups for elementary and high-school teachers 
and groups on enrichment materials and the slow 
learner. H. T. Karnes, of the Mathematics Depart- 
ment, will supply further information. 
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L. Cuénot: 


1866-1951 


Richard Goldschmidt 
Department of Zoology, University of California, Berkeley 


Lucien CLauDE JuLES Marie Cuénor died on Jan- 
uary 7, 1951, in his eighty-fifth year. In him France 
has lost one of her greatest biologists and, perhaps, the 
most versatile one of past generations. Cuénot’s life 
was one of utmost simplicity. Born into a family of 
lower civil service employees, he received the standard 
education in a municipal college in Paris, and after 
his bachelor’s degree entered the Sorbonne at twenty- 
one years of age for graduate work. Although origi- 
nally tending toward paleontology, the influence of the 
colorful Lacaze-Duthiers attracted him to zoology. He 
took his doctor’s degree in 1887 and after three years 
of waiting received his first job as Maitre de Con- 
férences in the University of Nancy in the province 
of Lorraine. Here he stayed for the rest of his life, 
since 1937 as emeritus. It has always been surprising 
to outsiders that this great biologist never had an ap- 
pointment in Paris. In a short autobiographical note 
he writes: “The temptation to go to Paris which is 
so strong with the majority of French Scholars in 
the provinces did not touch me. I was happy in my 
work. I had a family, friends, a house, I loved Lor- 
raine; thus why change?” This statement is in accord 
with the simple and retiring ways of Cuénot, whose 
tali figure and fine, dark-complexioned face were rarely 
seen at meetings or away from his laboratory or at 
an Atlantic marine station. 

Cuénot is best known in this country by his work 
in genetics and evolution, though this was only a small 
part of his output. In his younger days he worked in 
almost all fields of invertebrate zoology and also in 
comparative physiology of invertebrates and experi- 
mental zoology. Most important among these studies 
was his work on excretion, the phagocytic organs, and 
the blood of invertebrates. He published many faun- 
istic, protozoological, and morphological papers. In 
later years he covered practically the whole field of in- 
vertebrates, wrote monographs on sea urchins, comat- 
ula, phascolosoma; contributed monographs on sipun- 
eulids, priapulids, and tardigrades to the fauna of 
France; wrote chapters of a handbook of comparative 
physiology and others on animal geography; wrote 
the chapters on echinoderms, onychophores, tardi- 
grades, and linguatulids for another handbook. All 
this and many other papers would have sufficed to 
establish him as a great invertebrate zoologist. 

He himself was more proud of his work in genetics, 
where he actually was one of the outstanding pioneers. 
Immediately after the rediscovery of Mendel’s laws, 
he started experimenting with mice and announced in 
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1902 his first case of simple Mendelian behavior. In a 
series of papers up to 1911 he laid the foundations 
of our knowledge of the genetics of this rodent. 

In 1903 he took the first steps toward the under- 
standing of the hierarchy of color genes; he further 
realized that albinos may carry other color genes and 
already understood the genie control of pigment in 
terms of chromogen and oxydase. In 1904 he developed 
the correct formulae for a number of color genes and 
the piebalds. In studying the latter he found different 
grades, which he assumed to be based upon different 
potencies of the piebald gene, and he tried to prove 
this by selection experiments. In 1905 a brilliant analy- 
sis revealed that homozygous yellows are lethal. More 


details were added in the following years, and a clear 


discussion of genotype and phenotype (charactére 
unité et déscriptif) preceded Johannsen’s work. In 
1908 an interesting discussion with Morgan took place. 
Morgan attacked the explanation of the case of the 
yellow mice and proposed a complicated explanation, 
doubting the law of the purity of the gametes. Cuénot 
defended his (correct) view, and E. B. Wilson took 
sides with Cuénot. The last paper on mouse genetics 
was published in 1911, a comparative review of the 
nomenclature. Cuénot turned toward the study of the 
hereditary element of cancer in mice and was ready 
to publish his positive results when the first world war 
destroyed his work. In addition he suffered for years 
from a protozoan infection that he had acquired from 
his mouse stocks. Thus his genetie work came to an 
end. 

In 1911 Cuénot had already published his first book 
on evolution (The Genesis of Animal Species), fol- 
lowed in 1925 by a book on adaptation (L’adaptation), 
a third one on the species (L’espéce) in 1936, and still 
another one, Invention et finalité en biologie, in 1941. 
A last volume, written with his assistant, A. Tétry, 
with the title L’évolution biologique, les faits, les in- 
certitudes, is in press. His most important contribution 
seems to be the first and second of these books, in 
which he established the theory of preadaptation (his 
term) and immigration of the preadapted type into an 
empty environmental niche. His huge knowledge of 
zoological facts helped him to assemble and discuss the 
most interesting examples and to prove his point 
abundantly. In the succeeding books his interest was 
centered upon the complicated adaptations found in 
organisms. He studied in detail what he ealls inven- 
tions, resembling in many cases human inventions: the 
suckers, the press buttons of the squids, the principle 
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of a certain three-pronged sugar tong repeated in the 
pedicellaria, and innumerable other “tools” of animals. 
A careful study of these convinced him in later years 
that their origin cannot be understood without a teleo- 
logical finalistie principle. It is remarkable that a great 
zoologist, with unusual command of all aspects of the 
facts, simultaneously a pioneer of genetics and great 
contributor to recent evolutionary thought, felt him- 
self constrained in the end to become a defeatist by 


advocating mystical powers. Or did he think essen- 
tially in the direction of ideas touched upon since by 
Schrédinger and Bohr? It will be good to realize that 
his attitude was the result of a clear realization that 
the Neo-Darwinian doctrine does not lead beyond the 
confines of microevolution and that the best rebuttal 
of mysticism in this field will be the elaboration of new 
ideas that will bridge the gap left by Neo-Darwinism, 
without recourse to defeatist philosophies. 


C. W. M. Poynter: 1875-1950 


john S. Latta 
Department of Anatomy, College of Medicine, University of Nebraska, Omaha 


C. W. M. Poynter, seventy-five, dean and professor 
of anatomy, emeritus, of the College of Medicine, 
University of Nebraska, died on October 25, 1950, at 
his home in Omaha, Nebraska, after a long illness. 
Dr. Poynter’s entire professional career was closely 
linked with the inception and growth of the College 
of Medicine in Omaha, for he was professor of 
anatomy and chairman of the department from 1912 
to 1930. He became dean in 1930 and brilliantly 
guided the college through the drought and wartime 
years, reaching emeritus status in 1946. After his re- 
tirement he continued to be one of the most potent 
leaders in the successful efforts to build, equip, and 
maintain the Childrens Memorial Hospital adjacent 
to the University Hospital in Omaha. 

He was a member of the American Association of 
Anatomists and of the Anatomical Society of Great 
Britain and Ireland. He served as secretary of Section 


N (Medical Sciences) of the American Association for 
the Advancement of Science, 1929-31. He was very 
active in the Association of American Medical Col- 
leges, being president in 1933 and executive counselor 
in 1934. He was also a member of the American Medi- 
eal Association and the American Anthropological 
Association. 

Dr. Poynter exerted a profound influence on the 
many generations of students who came under his 
direction. His great capacity for friendship, the 
tremendous breadth of his knowledge and ideas, his 
wisdom, and his executive ability left a deep, lasting 
impression on his associates in the faculty and the 
medical profession. The affection and esteem that 
students, faculty, and other friends felt for him is 
well shown by the Foundation bearing his name, 
established through their generosity to promote medi- 
eal scholarship at the College of Medicine. 


The National Paraplegia Foundation will continue 
its fellowships for research in spinal cord disease and 
trauma and in the complications commonly associated 
with such disease or injury. Application forms (re- 
turnable by June 1) for 1951-52 may be obtained 
from the Chairman, Medical Advisory Committee, 
1108 E. 48th St., Richmond 14, Va. 


Two new advisory groups on medical research have 
been established in the NRC Division of Medical 
Sciences—the Subcommittee on the Chemistry of 
Blood Coagulation and the Subcommittee on Shock. 
Members of the new blood chemistry group are Walter 
H. Seegers, chairman, J. Garrott Allen, Benjamin 
Alexander, Kenneth M. Brinkhous, J. H. Milestone, 
and L. M. Tocantins. Members of the shock subcom- 
mittee are Dickinson W. Richards, Jr., chairman, 
Philip H. Abelson, William A. Altemeier, R. Keith 
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Cannan, Robert D. Dripps, Richard V. Ebert, Jacob 
Fine, Samuel P. Harbison, Carl A. Moyer, and George 
W. Thorn. 


Under the administration of the School of Nursing 
and in cooperation with John Gaston Hospital, a post- 
graduate course in anesthesia will be offered in July 
by the University of Tennessee Medical Units. Further 
inforniation may be obtained from Miss Ruth Neil 
Murry, 874 Union Ave., Memphis. 


The Yale Summer School of Alcohol Studies will 
begin July 7 and extend through August 3. It will 
be under the direction of Selden D. Bacon, associate 
professor of sociology. For further information ad- 
dress the Summer School of Alcohol Studies, Lab- 
oratory of Applied Physiology, 52 Hillhouse Ave, 
New Haven, Conn. 
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Effect of ACTH and Some Adrenocortical 
Steroids on the Metabolism of Tyrosine 
and Phenylalanine in Premature Infants* 


S. Z. Levine, Henry L. Barnett, 
C. Warren Bierman,? and Helen McNamara 


Department of Pediatrics, The New York 
Hospital—Cornell Medical Center, New York 


In 1939, Levine et al. (1-4) found that premature 
infants receiving high-protein diets devoid of vitamin 
C had a specific defect in metabolism of tyrosine and 
phenylalanine manifested by urinary excretion of the 
tyrosyl derivatives p-hydroxyphenylpyruvie acid and 
1-p-hydroxyphenyllactic acid. Without exception, ad- 
ministration of ascorbic acid promptly abolished the 
defect (5). In subsequent investigations, although 
some substances, including crude liver extract (5, 6), 
folic acid, and vitamin B,, (6, 7), were partly or 
inconsistently effective, no agent other than ascorbic 
acid consistently corrected the tyrosyluria of prema- 
ture infants. 

The important role of vitamin C in aromatic amino 
acid metabolism has also been demonstrated in in- 
fants (8) and adults (9) with latent and manifest 
seurvy. Investigation was extended to scorbutie and 
nonscorbutic guinea pigs by means of in vivo studies 
(10) and im vitro enzymatic experiments with liver 
substrates (11-13). In this species, also, the metabolic 
defect ,developed and was promptly corrected by 
ascorbic acid. Folic acid was much more consistently 
effective in the guinea pig than in the premature 
infant (14). 

An interrelationship between ascorbic acid and 
adrenocortical function has long been recognized. 
Ascorbic acid has been shown to be present in adrenal 
and pituitary glands in much higher concentrations 
than in most other body tissues (15-17). A prompt 
fall of ascorbic concentration in the adrenal gland 
(17, 18) occurs in conditions of acute stress and has 
also been produced by administration of pituitary 
adrenocorticotropic hormone to animals. No such low- 
ering of ascorbic acid content takes place in other 
tissues (17). These facts prompted the present studies 
of the effect of ACTH and of adrenal hormones on 
tyrosyluria of premature infants. 

To determine the effect of ACTH and the various 
steroids® on the tyrosyluria of premature infants on 

+ This investigation was aided by a grant from the Playtex 


Park Research Institute. 

*Supported by a fellowship from the National Foundation 
for Infantile Paralysis. 

* We are indebted to the following persons and institutions 
for the various preparations used in this study : Cornelius P. 
Rhodes and Konrad Dobriner, Sloan-Kettering Institute, for 
dehydrocorticosterone (Merck); Edward W. Henderson, 
Schering Corporation, for progesterone ; and Irvin V. Sollins, 


— Specialties Co., Inc., for Compound “L” of Reich- 
stein. 
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Fic. 1. Effect of ACTH on tyrosyluria of premature infants. 


a high-protein ascorbic acid-free diet, 17 infants were 
given ACTH in 24 observations. Six infants received 
cortisone in 8 observations, 2 desoxycorticosterone 
acetate, 1 dehydrocorticosterone, and 1 Reichstein’s 
Compound “L” (19) in varying dosages intramuseu- 
larly and usually at 3- or 6-hr intervals. Three other 
infants were given progesterone, and 2 received 
testosterone. Casual specimens of urine were analyzed 
daily for tyrosyl derivatives by methods described in 
a previous communication (2). 

The tyrosyluria was corrected in all of 19 observa- 
tions on 17 premature infants, male and female, white 
and colored, in which ACTH was given for 3 or more 
days in a total dosage exceeding 60 mg. Fig. 1 shows 
the responses in 8 infants who received 12.5-25 mg of 
ACTH daily for 7 days. Tyrosyluria was not abolished 
more quickly in 9 infants who received 50 mg during 
similar periods. 

Larger doses given during shorter periods (100 mg 
for 1 day and 200 mg over a 2-day period) proved 
unsuccessful. In one infant, 48 mg over a 34-day 
period produced no change in tyrosyluria, but 60 mg 
over a 5-day period resulted in its disappearance. In 
none of the infants treated with ACTH did the 
tyrosyl compounds disappear earlier than the fifth 
day after onset of treatment. These results indicate 
that tyrosyluria responds much less promptly to 
ACTH than to ascorbic acid, and, furthermore, that 
a certain minimum duration of therapy is required. 
In contrast an adequate dose of vitamin C abolishes 
tyrosyluria in 24—48 hr. 

It may reasonably be assumed that ACTH abolishes 
the metabolic defect by stimulating the secretion of 
one or more of the adrenal hormones; for this reason, 
the effect of several individual steroids was investi- 
gated. Desoxycorticosterone (up to 15 mg in 5 days), 
dehydrocorticosterone (750 mg in 7 days), Reich- 
stein’s Compound “L” (700 mg in 7 days), progester- 
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one (up to 700 mg in 7 days), and testosterone (up 
to 70 mg in 7 days) all were ineffective in the rela- 
tively large doses employed. Further study of these 
and related compounds is planned. 

Results with cortisone were inconsistent. Total doses 
of at least 350 mg during 314 days or more were 
effective in 3 observations, whereas 2 infants receiving 
relatively larger doses (100 mg daily for at least 7 
days) failed to respond. Total dosages of less than 
350 mg were ineffective in 3 cases. The failure of 
these large doses of cortisone to correct the defect in 
5 of 8 observations needs further investigation. 

ACTH given in adequate dosage over a sufficient 
period of time abolishes the defect in aromatic amino 
acid metabolism manifested by premature infants 
receiving high-protein diets deficient in ascorbic acid. 
The mechanism by which ACTH arrests: tyrosyluria 
while concomitantly altering protein metabolism re- 
mains obscure. The correction would not seem to in- 
volve mobilization of stored ascorbic acid as suggested 
by the fact that in 2 infants no change in plasma or 
white blood cell ascorbic acid concentration and no 
increase in urinary ascorbic acid excretion occurred 
during therapy. ACTH differs from ascorbic acid in 
that more prolonged administration is necessary. 
Moreover, ACTH did not prevent development of the 
defect in 1 infant so studied, whereas adequate ascor- 
bie acid administration prevents the occurrence of 
tyrosyluria (5). 

These data indicate, therefore, that tyrosyluria re- 
sulting from an ascorbic acid-free, high-protein diet in 
premature infants can be consistently abolished by 
ACTH, inconsistently by cortisone, and is apparently 
uneffected by desoxycorticosterone, dehydrocorticoster- 
one, Compound “L” of Reichstein, progesterone, or 
testosterone. One hundred mg of cortisone per day 
does not as uniformly eliminate tyrosyluria as does 
ACTH in a dose of only 12.5 mg per day. This sug- 
gests either that ACTH stimulates the premature 
adrenal to elaborate surprisingly large quantities of 
cortisone or that it increases the secretion of one or 
more other adrenocortical hormones which either act 
alone or together with cortisone to correct the 
tyrosyluria. 
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Motion in the Solar Atmosphere 
as Deduced from Radio Measurements 


Grote Reber 


Radio Division, 
National Bureau of Standards, Washington, D. C. 


It is known that an appreciable amount of ioniza- 
tion exists in the atmosphere of the sun whose pres- 
sure decreases at increasing heights above the photo- 
sphere. Thus, the value of the electron density is a 
decreasing function of height in the solar atmosphere. 


Theoretical considerations (1) indicate that when two. 


charged plasmas, of commensurate charge density, are 
allowed to mix, some of the energy of motion will be 
converted into electromagnetic energy at the interface 
of motion. The frequency of maximum radiated en- 
ergy will be dependent primarily upon the charge 
density. The intensity of the energy radiated will de- 
pend primarily upon the vigor of the relative motion 
and the sharpness of the interface of motion in terms 
of wavelengths. It is therefore apparent that turbu- 
lence in the solar atmosphere should generate radio 
waves of a transient nature. Recourse to measurement 
by suitable equipment shows that the expectations are 
amply verified. In fact, the profusion of effects is so 
great, and the types so varied at different times and 
frequencies, that the observer is hard put to it to learn 
the fundamentals of the phenomena being studied. 

Owing to the ionization in the solar atmosphere, 
only high frequencies can escape from the lower levels, 
whereas conditions in the outer parts of the atmos- 
phere favor the generation of lower frequencies. Ac- 
cordingly, to a first approximation, we may consider 
that different radio frequencies are generated at dif- 
ferent levels in the solar atmosphere. The microwaves 
should come from near the photosphere. The decameter 
waves will probably be generated in the outer parts of 
the corona. It is apparent that if a projectile were to 
be ejected from the photosphere it would stir up and 
cause turbulence in various layers of the solar atmos- 
phere consecutively. Thus, it should be possible to de- 
tect the motion of such an object by observing the 
starting times of the transient radio emissions at pro- 
gressively lower frequencies. The experiment seems 
simple; unfortunately, however, the above-described 
phenomenon is quite rare and usually is confused and 
obscured by other phenomena. Although some tests 
over a limited range of frequencies have been con- 
ducted (2-4), the results are inconclusive. However, 
a clear case of the above-described motion was ob- 
served near noon on July 12, 1950. The data of several 
observers are compiled in Table 1. 


Scrence, Vol. 113 


i 
I 
( 
§ 


< 
= 


TABLE 1 
Inere- 
Time, : Height of Increment ment Velocity 
%0 Me). EST (min) source (km) tf height (km) bend (km/sec ) Observers 
9,500 1107 5 10,000 3,000 120 25 Naval Research 
Laboratory 
3,200 1109* 5 18,000 3,000 90 35 Cornell University 
1,400 1110%* 6 16,000 32,000 (4,850) 90 355 (55) 
160 1112 7 48,000(20,850) 70,000( 18,150) 120 585(985) National Bureau of 
Standards 
75 1114 (approx.) 6 118,000(139,000) 97,000 (83,400) 120 810(695) ee 
51 1116 4 215,000 (222,400) 95,000 (111,200) 240 395 (465) 
35 1120 25  310,000(333,600) -95,000(— 111,200) 180 -530(- 620) 
51 1123 10 215,000 (222,400) 
25 No disturbance 
recorded 


* Relative time between 3,200 and 1,400 Mc is accurate. Probable absolute time as indicated. 
~ Values for height of source supplied by Naval Research Laboratory, applicable to limb of sun. Parenthetical values 
by Hari K. Sen, of Central Radio Propagation Laboratory, applicable to central disk. 


About 1108 EST a sudden ionospheric disturbance 
was noted which lasted until noon; at this time the 
signals had recovered fully. The MeMath-Hulburt Ob- 
servatory observed a flare in progress at 1120 EST 
of magnitude “one plus” at a position of N 22° E 50°. 
Although this was not an outstanding flare, it is prob- 
ably the one that indneed the above set of radio tran- 
sients. There is no simple relation between the optical 
and radio importances of these flares. 

Figures for the absolute intensity are not available 
in most cases, and it is doubtful if much importance 
could be attached to them, even were they available. 
In all cases, except for the two top frequencies, the 
burst was highly variable in intensity, changes of ten 
to one occurring in a few seconds or less. This is be- 
cause these disturbances are composed of a great 
multitude of transients known as pips. The pip may 
be associated with the elementary unit of solar radio 
activity. The parameters of this unit are at present 
under study. In general, it may be stated that the top- 
most peak of the intensity of this disturbance varied 
from 3 times quiet-sun level at 9,500 Me to 10,000 
times quiet-sun level at 51 Mc. These figures are rep- 
resentative of this type of phenonenon. 

The starting time is readily scaled because of the 
sharp rise from the quiet background. The ending time 
is less certain, because the disturbance subsided much 
more gradually and because the duration is a function 
of receiver band width. Accordingly, great significance 
should not be attached to the data in the third column 
of the table. 

Attention is called to the peculiar behavior at 51, 
35, and 25 Me. At 51 Me the first part of the disturb- 
ance is similar to that at the higher frequencies. Then 
a pause occurred for 3 min, and the disturbance reap- 
peared for about 10 min. The second part was differ- 
ent from the first in that it gradually built up and died 
down. The maximum of intensity was about 1/10 the 
first part. At 35 Me the sharp rise is apparent in the 
data but rather weak compared to later transients. 
The whole affair was incoherent and lasted without 
Pause about 25 min. At 25 Mc the charts showed no 
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solar activity whatever. The day was quiet, and it is 
certain that if as much as 5% of the activity at 35 Me 
had occurred it would have been noted. 

The explanation is fraught with speculation. It is 
inferred from the radio observations that some ma- 
terial associated with the flare was ejected from the 
photosphere. This material caused turbulence in the 
solar atmosphere as it rose. The top of the trajectory 
was at a level close to that generating 35-Me energy. 
There an eddy was formed for a protracted period, 
and some of the material fell back toward the photo- 
sphere. By the time the returning material had de- 
seended to the 51-Me level it had become quite weak 
and dispersed. Shortly thereafter it became totally 
diffused in the solar atmosphere, as no reappearance 
of the disturbance could be found at 75 Me. At rare 
intervals (5, 6) this type of disturbance apparently 
penetrates into the region of the solar atmosphere, 
giving rise to energy in the spectral range 10 Me- 
16 Me. 

The evidence available upon heights in the solar 
atmosphere for the source of these various frequencies 
is meager. Some theoretical (7, 8) results based upon 
optical information secured during eclipses are avail- 
able. The theoretically deduced values are given in the 
fourth column of Table 1, the fifth and sixth columns 
give incremental values, and resultant velocities are 
tabulated in the seventh column. The initial velocity 
seems quite reasonable. Apparently the material is 
subject to additional forces after it leaves the photo- 
sphere, which may be of the type suggested by Alfven 
(9). The above remarks are highly speculative. The 
accuracy of the timing available and the state of pres- 
ent knowledge of the outer atmosphere of the sun do 
not warrant great confidence in the deduced velocities. 
They indicate, however, the type of phenomenon en- 
countered. Many more such observations will be neces- 
sary before the situation may be considered to be 
understood. 

It should be noted that the deduced velocities are 
commensurate (10) with those of particles causing 
ionospheric and magnetic storms on the earth. Thus 
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it seems that in the particular phenomenon observed 
the energy came just short of leaving the sun and 
therefore was incapable of creating a magnetic dis- 
turbance on the earth. 
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On the Use of the Capital Letter 
Prefixes L and D 


Hubert Bradford Vickery 


Connecticut Agricultural Experiment Station, 
New Haven 


Under the current rules of nomenclature for the 
a-amino acids (1) and for carbohydrates (2), D and L 
are used to signify that the configuration of the 
asymmetric center in the substance named has been 
correlated strictly with the configuration of D- or L- 
glyceraldehyde. The standard substance for the amino 
acids is, in effect, serine, but p- and L-serine have now 
been correlated respectively with p- and L-glyceralde- 
hyde (3). 

In carbohydrate nomenclature, p or i refers to the 
configuration of the highest numbered asymmetric 
center. In amino acid nomenclature, p or L refers to 
the configuration of the a-carbon atom—i.e., the 
lowest numbered asymmetric center. In the few cases 
where confusion can arise as to which nomenclature 
is being employed, subscript g (glyceraldehyde) is 
written to denote the use of carbohydrate nomencla- 
ture, subscript s (serine) to denote the use of amino 
acid nomenclature. 

Recently, the use of the capital letter nomenclature 
has been extended in practice to a few substances other 
than carbohydrates or amino acids, the configuration 
of which has been correlated to the standard sub- 
stanees D-glyceraldehyde or L-glyceraldehyde. Thus, 
it is proper to write L-lactic acid and L-malie acid for 
the enantiomorphs of these two a-hydroxy acids, 
which are commonly found in nature. However, there 
is a regrettable tendency to extend the use of the 
capital letter nomenclature to other substances, the 
correlation of which has not yet been established. 
In some cases that have come to the attention of the 
writer, this has been done apparently under the im- 
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pression that the prefix L is the present-day method 
of designating the enantiomorph of the substance 
which occurs in nature, without consideration of the 
true significance of this symbol. In other eases, capital 
letter prefixes appear to have been used with the mis- 
taken view that uniformity is for some reason to be 
desired, even at the sacrifice of clarity. 

At the present time, chemical nomenclature is under- 
going change in order to keep step with advances in 
knowledge. The capital letter prefixes have been in- 
troduced to provide an unequivocal method of convey- 
ing certain specific information regarding the con- 
figuration of the asymmetric center or centers in the 
substances to the names of which these prefixes can 
properly be attached. An error in their use may be 
compared, for example, with an error in the number 
or Greek letter employed to denote position of sub- 
stitution or point of attachment in the structure, and 
inevitably leads to confusion. 

A case where confusion in the nomenclature has 
already oceurred may be used as an illustration. The 
dextrorotatory enantiomorph of isocitrie acid is pres- 
ent in relatively large amounts in certain succulent 
plants and is also one of the intermediate substances 
concerned in the well-known tricarboxyliec acid cycle. 
It is doubtless widely, if not universally, distributed 
in living cells. In the literature of the past few years, 
this substance has been variously designated d-isocitric 
acid, l-isocitrie acid, D-isocitrie acid, (+)-isocitrie acid, 
and (-—)-isocitrie acid. Which of these names is 
correct? Let us consider the use of the capital letter 
prefix first. 

When one sees the name p-isocitrie acid, there is no 
way to tell, in the absence of a subscript s or g, which 
of the two asymmetric centers present in this sub- 
stance is referred to; that is to say, one is in doubt 
whether carbohydrate or amino acid nomenclature is 
being used. On the assumption that the D is intended 
to refer to the configuration of the a-carbon atom— 
i.e., that amino acid nomenclature is employed—the 
name carries the implication that the configuration of 
the asymmetric a-carbon atom of isocitrie acid has 
been correlated with that of the asymmetric center of 
p-glyceraldehyde. No record has yet appeared in the 
literature to indicate that this has been accomplished, 
and, on the contrary, because of the general relation- 
ship of naturally occurring isocitrie acid to L-malic 
acid in metabolism, and from analogy with the con- 
figuration of other related substances, it is far more 
likely that the a-carbon atom of the enantiomorph of 
the isocitrie acid found in plants has the configuration 
of t-glyceraldehyde. That is to say, the chances are 
that investigation will ultimately show that this sub- 
stance is L,-isocitrie acid. 

On the assumption that the p is intended to refer 
to the configuration of the B-carbon atom of isocitric 
acid—that is to say, that carbohydrate nomenclature 
is employed—the name implies that the configuration 
of this asymmetric center has been correlated with 
that of p-glyceraldehyde. This in turn suggests that 
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chemists have agreed on a correlation rule with respect 
to certain of the groups surrounding the asymmetric 
centers in formulae A and B. 


CHO COOH 
| 
H—C—OH H—C—CHOH—COOH 
| 
CH,OH CH,—COOH 


ForMULA A 
D-Glyceraldehyde 


ForMULA B 
Isocitrie Acid 


There would be little doubt that —COOH in B is to 
be correlated with —CHO in A, and —H is common to 
both. However, it is doubtful that all would agree that 
the group —CHOH—COOH in B should be correlated 
with the group —OH in A and, further, that the group 
—CH.,—COOH in B should be correlated with the 
group —CH,OH in A. In the absence of a widely 
accepted rule that permits such correlations to be 
made, to say nothing of the absence of any direct 
chemical evidence upon the actual configuration of the 
B-carbon atom of this substance, it is impossible to use 
a capital letter nomenclature for isocitrie acid which 
signifies the configuration of the asymmetric center 
at the B-carbon atom; that is, neither of the names 
D,-isocitrie acid nor L,-isocitrie acid is currently ad- 
missible. 

In view of the fact that the isomer of isocitrie acid 
found in plant leaves is dextrorotatory in water solu- 
tion (4, 5), the substance may be designated d-isocitric 
acid where the italic d has its original significance 
dextrorotatory.1 Nevertheless, d and 1 have been 
ambiguous ever since they were first used by Fischer 
to denote configuration rather than direction of rota- 
tion in the carbohydrate field, and this practice was 
extended to amino acids by Wohl and Freudenberg. 
Accordingly, where one wishes to avoid all possibility 
of being misunderstood, the name should be written 
dextro-isocitrie acid or (+)-isocitric acid, the latter 
method of expression being admissible under present 
amino acid rules and in common use, especially in 
papers of British origin. 

The lactone that is readily formed when a water 
solution of desxtro-isocitrie acid is evaporated to a 
sirup is strongly levorotatory (4) and should be 
named /Jevo-isocitrie lactone, or (—) -isocitrie lactone or 
even l-isocitric lactone, provided it is made clear that 
the prefix is being used in its original sense. How- 
ever, the greatest possibility of confusion in naming 
isocitric acid arises from the fact that the ammonium 
molybdate complex compound of dextro-isocitrie acid 

1 Although the use of the prefixes d- and l- is not recog: 
nized, under the rules approved by the American Chemical 
Society for carbohydrate nomenclature or for amino-acid 
nomenclature, to indicate the direction of rotation of a 
solution of the substance, they are widely and entirely 
properly employed for this purpose in other fields; e.g., for 
optically active amines, alcohols, hydrocarbons, vitamins, 
alkaloids, etc. The a-hydroxy acids are chemically and meta- 
bolically closely allied with both amino acids and carbohy- 
drates, and their nomenclature at the present time is in a 
State of flux. Divergent opinions have, for example, been ex- 
pressed as to whether degtro-tartaric acid should be named 


48 a D compound or as an L compound. Unusual care should 
therefore be taken in naming this group of substances. 
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has an extraordinarily high levorotation (6-9), and 
it is customary to employ the molybdate complex in 
examining the rotation of solutions of isocitric acid. 
There is thus a tendency to designate the naturally 
occurring substance /-isocitrie acid (or (—)-isocitric 
acid) or its salt as l-isocitrate. A number of papers 
have appeared in which this error oceurs, and care 
must therefore be taken in reading the literature of 
this substance. 
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The Reported Adrenergic Blocking Action 
of 6-Haloethylammonium Compounds 


James F. Kerwin, Grisella C. Hall, 
Mark Nickerson,* William S. Gump,* 
Richard A. McLean, Edwin J. Fellows, 
and Glenn E. Ullyot 


Research Division, Smith, Kline © French Laboratories, 
Philadelphia, Pennsylvania 


Recently Nyman and co-workers (1-3) have re- 
ported the preparation of two quaternary deriva- 
tives of N,N-dibenzyl-f-chloroethylamine (Dibena- 
mine*). One of these, dibenzyl-b-chloroethyl ethylam- 
monium bromide, was claimed (3) to be an effective 
adrenergic blocking agent and, furthermore, to exert 
its full effect within 5 min after intravenous injec- 
tion. In a few other instances quaternization of B-halo- 
ethylamines has been reported to produce active salts 
(4). The materials tested were noncrystalline, how- 
ever, and ‘therefore of questionable purity, and, in 
each case, the potency was less than that of the corre- 
sponding tertiary amine. 

In our experience, the-whtk f B-haloethylamines 
of the Dibenamine 
alkylation with the formation of ethylenimonitm ions 
appears to be of prime importance for adrenergic 
blocking action. Also, the rate of onset of the block- 
ing effect seems to be dependent upon the reactivity 
of the halogen. Further alkylation ofthe amino group 
would be expected to produce inactive compounds, 
since the nitrogen is unable to participate in the initial 
cyclization reaction unless dissociation to a tertiary 
amine were to occur uhder physiological conditions. 
As further evidence for our hypothesis that imonium 
ions are the active intermediate, we prepared a num- 


1 Department of Pharmacology, University of Utah College 
of Medicine, Salt Lake City. 

2 Givaudan-Delawanna, Inc., Delawanna, N. J. 

* Smith, Kline & French trade-mark. 
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TABLE 1 


(C,H,CH,).NCH,CH.X Y- 
| 


Dibenzyl-B- 

haloethyl R 
alkylammonium 

halides Analyses (%) 

Caled Found 
mp. (de- 

R xX Y grees) 
CH, Cl I 154.5- 


155.5 50.82 5.27 31.59 50.87 5.49 31.66 
CH, Br Br 164 51.15 5.30 20.02 51.18 5.04 20.23 
C.H, Cl Cl 177- 

178 66.66 7.15 10.94 66.71 7.35 11.06 
C.H, Br Br 154.5- 

156.5 52.32 5.61 19.34 52.31 5.78 19.36 


ber of quaternary derivatives of 6-haloethylamines, 
all of which were found to be devoid of the blocking 
action typical of Dibenamine and other 6-haloethyla- 
mines. This apparent contradiction between our re- 
sults and those of the Swedish workers prompted us 
to repeat their preparation. 

When dibenzyl-B-chloroethylamine was heated with 
an excess of ethyl bromide in butyl alcohol, as directed 
by Nyman and Plantin (2), we obtained a solid which 
melted at 178° to 179.5° (d) after one reerystallization 
from aleohol and ether (reported [2] mp, 178°-180° 
d). The elementary analysis (C, 50.04; H, 5.23; Br-, 
21.11; total Br, 39.23; Cl, 0.87) did not correspond to 
the percentages calculated for the expected dibenzyl- 
B-chloroethyl ethylammonium bromide which requires 
C, 58.63; H, 6.29; Br-, 21.67; Cl, 9,62. Treatment of 
an aqueous solution of the product with sodium bi- 
carbonate precipitated an oily tertiary amine free 
base. This behavior and the elementary analysis indi- 
cated that the product was largely dibenzyl-6-bromo- 
ethylamine hydrobromide (Caled for C,,H,,NBr,: C, 
49.89; H, 4.76; Br-, 20.75; total Br, 41.50) containing 
about 8% of dibenzyl-6-chloroethylamine hydrobro- 
mide. A second recrystallization of the product from 
aleohol, with a recovery of 86%, did not affect the 
melting point (177.5°-179° d), but the sample no 
longer contained chloride, and the bromine analysis 
corresponded to that calculated for pure dibenzyl- 
B-bromoethylamine hydrobromide (Found: total Br, 
41.35). A mixture of this material or that obtained 
after the first reerystallization with authentic dibenzyl- 
B-bromoethylamine hydrobromide (5) (mp, 177°-179° 
d) showed no depression in melting point. Thus, the 
activity and rapid onset of action of Nyman and Plan- 
tin’s product are not unexpected and, indeed, agree 
closely with the properties observed by us for au- 
thentie dibenzyl-b-bromoethylamine hydrobromide. 

Similarly, the reaction of dibenzylaminoethanol and 
ethyl bromide, also described by Nyman and Plantin 
(2), produced dibenzylaminoethanol hydrobromide and 
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not a quaternary derivative. This was demonstrated by 
analysis, comparison of melting points, and conversion 
of the product into the known free base (6) with 
sodium bicarbonate. 

In other attempts to prepare quaternary derivatives 
of dibenzyl-B-chloroethylamine we have noticed that 
direct interaction of the base with alkylating agents 
forms either salts of the tertiary amine, often with 
halogen interchange, or difficultly separable mixtures 
containing salt of the tertiary amine, quaternary 
derivatives, and, occasionally, dimerization products. 
Reexamination of the crude resinous “quaternary 
salts” tested by one of us (4) revealed that the ma- 
terials were such mixtures with sufficient tertiary 
amine present to account for the reported activity. 

A less direct but preferred method for preparing 
pure quaternary derivatives of Dibenamine consists of 
the following steps: 


C,H,CH,X + C,H,CH,NCH,CH.OH 
| 


8 
X- 


I 


SOx 


(C,H,CH,),NCH,CH,X X- R=CH,, C,H, 


X=Cl, Br 
II 


The intermediate alcohols (I) were crystalline solids 
readily soluble in water or basic solution. Treatment 
with thionyl chloride or thionyl bromide in chloroform 
solution produced the desired 6-haloethylammonium 
salts. In most cases the products were easily crystal- 
lizable solids which were readily purified by recrystal- 
lization from alcohol and ether. Dibenzyl-6-chloroethyl 
methylammonium chloride, however, persisted as an 
oil and was converted into the crystalline iodide by 
addition of potassium iodide to an aqueous solution 
of the erude chloride. The properties of these salts are 
listed in Table 1. 

When the compounds in Table 1 Were tested for 
adrenergic blocking action in cats after intravenous 
administration according to methods previously de- 
seribed (7) they were found to be without Dibenamine- 
like blocking ability in toxic doses of 10-20 mg/kg. 

We were unable to obtain dibenzyl-6-chloroethyl 
methylammonium methosulfate in solid form, but the 
crude salt could be purified in the following manner. 
The resinous material obtained by heating dibenzyl- 
B-chloroethylamine and dimethyl sulfate in refluxing 
benzene was treated with acetone and filtered to re- 
move a dimerization product. The acetone soluble ma- 
terial was dissolved in water, made slightly alkaline 
and extracted with ether to remove tertiary amine. The 
concentration of quaternary salt in the aqueous layer 
could be approximated by adding potassium iodide to 
an aliquot and weighing the crystalline, water-insoluble 
dibenzyl-f-chloroethyl methylammonium iodide. When 
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this solution of methosulfate was injected, no reversal 
of the pressor effect of epinephrine was detected. It 
can be presumed then that the unpurified dibenzyl-f- 
chloroethyl methylammonium methosulfate previously 
reported to be active (4) in reality contained an ap- 
preciable amount of tertiary amine. 

The effect of quaternization on the reactivity of the 
B-chloroethyl compounds listed in Table 1 was deter- 
mined by measuring the increase in halide ion when 
the compounds were dissolved in 70% aqueous alcohol 
containing sodium bicarbonate. No appreciable in- 
erease in halide ion concentration was noted over a 
24-hr period, whereas, under the same conditions, the 
organic chloride of Dibenamine is 50% converted into 
chloride ion in 40 min. We feel that this difference 
between the tertiary amines and the quaternary salts 
adequately explains the inactivity of the latter and 
provides further support for the theory that the 
adrenergic blocking action of Dibenamine is dependent 
upon ethylenimonium ion formation in the body. Ad- 
ditional details of this work will be reported elsewhere. 
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Differentiation of Minimus Type 
C. diphtheriae by Slow Fermentation 
of Dextrose 


Elizabeth I. Parsons and Martin Frobisher, Jr. 


Communicable Disease Center, Public Health Service, 
Federal Security Agency, Atlanta, Georgia 


A distinguishing character of the minimus type of 
C. diphtheriae is failure to ferment dextrose promptly 
or at all, when first isolated. After repeated transfer 
upon artificial media, minimus type organisms will 
manifest normal fermenting ability and will attack 
dextrose as readily as other strains. 

Several workers to whom we have sent cultures of 
minimus type C. diphtheriae report that, in their 
hands, these organisms fermented dextrose as readily 
as the mitis type. As a result of correspondence re- 
garding technical details, we now believe it worth 
while to give explicit information regarding the 
method requisite to demonstrate this difference. 

The medium used is Difco heart-infusion broth with 
a pH of 7.8 after autoclaving. Brom-cresol-purple is 
used as indicator. To each 3.0 ml of this medium, in 
“Wassermann tubes,” is added, aseptically, 0.3 ml of 
a 10% sterile aqueous solution of chemically pure 
dextrose. This may be sterilized either by filtration or 
by autoclaving at 10 lb for 10 min. 


1¥From Laboratory Services, Chamblee, Ga. 
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The organisms to be tested are grown in the same 
heart-infusion broth as above, without the dextrose or 
indicator, for 48-72 hr. The dextrose medium is inoeu- 
lated with one or two drops of this culture, using a 
eapillary pipette or a wire loop. No serum is used in 
any of the media. Incubation is at 37° C. A mitis 
strain will ferment the dextrose in 2448 hr, whereas 
a true minimus strain, upon primary isolation, will 
not ferment before 8-10 days, if at all. 


The Histochemical Demonstration of 
Succinic Dehydrogenase” * * 


Arnold M. Seligman and 
Alexander M. Rutenburg* 


Yamins Laboratory for Surgical Research, 
Beth Israel Hospital, and Department of Surgery, 
Harvard Medical School, Boston 


Succiniec dehydrogenase plays a vital role in respira- 
tory processes of most living cells and forms a link 
in the chain of reactions concerned with the oxidation 
of lipids, carbohydrates, and proteins (1). In view of 
the relative importance of this enzyme in physiological 
processes, it was considered worth while to develop a 
method for the histochemical demonstration of succinic 
dehydrogenase in tissue sections. 


0 0 


The preparation and use of a ditetrazolium chloride® 
(BT, Fig. 1) in the demonstration of specific dehy- 
drogenase activity in extracts of tissue homogenates 
have been described previously (2). In the presence of 


1This investigation was supported by a research grant 
from the National Cancer Institute, National Institutes of 
Health, USPHS, in part by a grant from the Massachusetts 
Division of the American Cancer Society, and in part by an 
institutional grant to Harvard University from the American 
Cancer Society. 

* Acknowledgments are due Irving Siegel, Myron Milden, 
and Selma Rutenburg for technical assistance. 

* Photomicrographs by Leo Goodman. 

* Research fellow in surgery. 

®* The reagents for this method may be obtained from Dajac 
Laboratories, Monomer-Polymer, Inc., 3430 W. Henderson St., 
Chicago 18, Ill. 
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appropriate substrates, BT served as a hydrogen ac- 
ceptor and was reduced to a blue, water-insoluble pig- 
ment (diformazan). Oxidation of the diformazan to 
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Fic. 2. 1—Rat kidney, cross section of tubule, 30 p-fresh 
frozen section. Succinic dehydrogenase demonstrated by 
granular deposit of pigment. Photographed through a red 
filter. (x 900.) 2—Mouse kidney, longitudinal section of 
tubules, 10 w-section. Succinic dehydrogenase activity demon- 
strated in cytoplasm and most marked in perinuclear de- 
posits. (x 800.) 83—Rat kidney, cortex, 20 p-section. Succinic 
dehydrogenase activity most marked in tubular epithelium, 
absent in glomeruli. Photographed through a green filter. 
(x 200.) 4—Rat liver, 20 p-section. Succinic dehydrogenase 
activity in cytoplasm and absent from nuclei. Hepatic cells 
in the periportal region (right) show greater activity than 
those in pericentral region (upper and lower left). Photo- 
graphed through a red filter. (x 200.) 5—Rat heart, 20 p-sec- 
tion. Succinic dehydrogenase activity demonstrated by granu- 
—_— deposits of pigment in myocardial cells. 

x 


BT did not oceur in air but only with strong oxidiz- 
ing agents (2). It was pointed out earlier (2) that 
BT possessed properties favorable for the develop- 
ment of methods for demonstrating histochemically a 
variety of dehydrogenases as well as cysteine desul- 
furase. This communication deals with a description of 
the method of localization of succinic dehydrogenase 
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activity in fresh frozen sections with the aid of BT 
and sodium succinate. 

Fresh frozen sections® (20 4) were incubated for 2 
hr at 37° C in an aqueous solution prepared with 1 
part water and 1 part each of the following solutions: 
BT (1.0 mg/ml), sodium succinate (0.2 M), and phos- 
phate buffer (0.1 M), pH 7.6. The sections were 
washed in saline (0.85%), hardened in 10% formalin 
for 30 min (optional), and mounted with glycerogel. 

Succinic dehydrogenase was demonstrated by the 
granular deposition of a blue pigment intracellularly 
(Fig. 2 [1]). The supernatant fluid did not change in 
color. Complete reduction of BT to a diformazan 
yielded a dark-blue pigment and corresponded to sites 
of highest enzymatic activity. In areas where enzy- 
matic activity was low and in the presence of abundant 
BT, partial reduction of BT to a monoformazan oe- 
curred, with resultant reddish-purple color (around 
central areas of the liver). The reduction potential in 
these areas may have been lower than in areas 
stained blue (around portal areas of the liver (Fig. 
2 [4]). In the absence of succinate under these con- 
ditions, BT was not reduced, although reducing 
groups such as sulfhydryl, enol, a-aldol, and a-ketol 
were able to reduce BT in 2 hr at higher pH (9-12). 
The dye first appeared in tissue sections in about 
5-10 min, and the color density progressively in- 
ereased with the length of incubation. Prolonged in- 
cubation (4 hr) resulted in cellular disorganization in 
these fresh sections. The diformazan, which is blue 
in aqueous media, appeared purplish-red by trans- 
mitted light when dissolved in organic solvents or fat. 
Fat droplets in close proximity to deposits of the blue 
pigment appeared to be stained red in some sections. 
Demonstration of succinic dehydrogenase was de- 
pendent upon the thickness of the sections. Very thin 
sections (8 ») failed to stain altogether, whereas thick 
sections (30-40 ») uniformly showed a deep-blue stain. 
Thin sections (10 ») of some tissues (e.g., mouse kid- 
ney—Fig. 2 [2]), which had a high order of enzy- 
matic activity, were stained lightly. Sections 10-15 p in 
thickness stained irregularly, and many of these sec- 
tions (40-60%) were not stained at all. Of sections 
20 pw thick, about 20% did not stain. Succinie dehydro- 
genase is inseparable from cell structures (3), and 
cellular integrity, which is disturbed in cut cells, may 
be required for a significant degree of enzymatic 
activity in these critically small amounts of tissue as 
compared to the quantity of tissue used in making 
extracts of homogenates (2). The thin sections, there- 
fore, may have had too high a proportion of damaged 
cells from. which the enzyme diffused into the incu- 
bating medium. When blocks of tissue or tissue slices 
(4) are incubated in BT, staining occurs even in the 
absence of added succinate to a depth of 0.5 mm. 
Under these circumstances, other dehydrogenases act- 
ing on endogenous substrates are responsible for the 
reaction (2). 


* About 15 freshly cut sections were placed directly into 
20 ml of solution. 
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TABLE 1 


Succinic DEHYDROGENASE DISTRIBUTION IN FROZEN 
SECTIONS OF RAT AND Mouse TIssvEs 


Succinice dehydrogenase activity* 


Tissue Aerobie Anaerobic 
Rat Mouse Mouse 
Heart H+ ++4++ 
Kidney +++ H+ +++ 
Liver +t ++ 
Brain + 
Skeletal muscle Ot 
Stomach + + +H 
Small intestine 0 0 
Colon 0 0 0 
Pancreas Ot 0 + 
Spleen Ot Ot + 
Lung 0 0 Ot 
Uterus 0 0 + 
Ovary 0 0 0 
Testis Ot + 
Adrenal 0 0 0 
Thyroid 0 0 0 


* The enzymatic activity was estimated by inspection of 
sections from 3 to 50 animals of each tissue, studied under 
uniform conditions. Absence of color is indicated by 0, a trace 
of color by +, and degrees of color intensity by + to ++++. 

tA rare section showed a trace of color. 


No reaction occurred at 0° C. At room temperature 
enzymatic activity was slow and irregular. The best 
results were obtained at 37° C. At 50° C enzymatic 
activity was almost completely destroyed. Greater 
pigment formation occurred in the more alkaline so- 
lutions within the pH range 6.5-7.8 and under 
anaerobic conditions. The optimum pH was 7.4~-7.6. 
When oxygen was removed from the incubating solu- 
tion by prior boiling, and when subsequently oxygen 
was excluded by incubation of the sections in full 
closed vials, the staining was more rapid and intense, 
and a higher proportion of thin sections was stained. 

Tissue could be stored for 4 hr at 4° C without 
significant loss in enzymatic activity. Prior fixation of 
tissues (4 hr) inhibited enzymatic activity as follows: 
neutral 10% formalin inhibited 100%, cold acetone 
inhibited 40%, cold absolute ethanol inhibited 50%, 
cold 70% alcohol inhibited 80%, cold methanol in- 
hibited 70%. The percentage of inactivation was de- 
termined colorimetrically by comparison of extracts 
of homogenates of the fixed tissue with extracts of 
fresh tissue homogenates (2). Roughly similar re- 
sults were obtained histochemically with sections of 
tissue exposed to the various fixatives. There was no 
inhibition of enzymatic activity in tissue sections 
With sodium fluoride (1.05 mg/ml) or sodium 
iodocetate (0.15 mg/ml). Sodium malonate (3.7 
mg/ml) caused almost complete inhibition. Sodium 
eyanide (0.125 mg/ml) caused about 50% inhibition 
aerobically and no inhibition anaerobically. With 
methylene blue, cyanide did not inhibit succinic de- 
hydrogenase anaerobically (5). 

The tissues of 6 mammals (mouse, rat, dog, guinea 
pig, hamster, and rabbit) were examined histochemi- 
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eally for succinic dehydrogenase. These results will 
be described in detail elsewhere. Thick sections of 
heart, kidney, liver, and brain stained consistently, 
although with variable intensity among the species 
studied. This is in accord with the findings of others 
using in vitro techniques (6-8). The tissues with the 
greatest succinic dehydrogenase activity (aerobic) are 
shown in Fig. 2 (1-5). Many tissues showed no evi- 
dence of succinic dehydrogenase activity under these 
conditions aerobically. Some of these same tissues 
exhibited activity under anaerobic couditions (Table 
1). Sections of tissues heavily contaminated with bac- 
teria, such as small intestine and colon, failed to 
reduce BT. It is therefore unlikely that enzymatic ac- 
tivity associated with 2 hr of bacterial growth was 
responsible for the results obtained. 
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The Validity of Histochemical Phosphatase 
Methods on the Intracellular Level 


Alex B. Novikoff 


Departments of Pathology and Biochemistry, 
College of Medicine, University of Vermont, Burlington* 


We have recently found that nuclei isolated from rat 
liver cells contain only a small fraction of the total 
alkaline phosphatase activity (1). This low activity is 
in sharp contrast to the intense staining of nuclei in 
sectioned material prepared by the method of Gomori 
(2) and Takamatsu (3). Since we could find no evi- 
dence of enzyme extraction from the nuclei during our 
isolation procedure (4), we have investigated the pos- 
sibility that calcium phosphate and/or enzyme was 
preferentially adsorbed by the nuclei in the course of 
the histochemical procedure. The results have led us 
to conclude that the Gomori-Takamatsu technique can- 
not be relied on to indicate intracellular enzyme sites. 


ALKALINE PHOSPHATASE ACTIVITY BY 
Gomort MerHop 
The procedure used is that of Gomori (5). Thin 
slices of tissue are fixed in ice-cold acetone. Sections, 
cut at 7 u, are incubated in the substrate medium con- 
taing 1.7x10-°M Na glycerophosphate (52% 4), 
2.3x10-?M sodium diethyl barbiturate, 3.1x10-°M 
MgSO,, and 8.4x10-°*M CaCl,, adjusted to pH 9.4. 


1 This investigation was supported in part by a Research 
Grant from the National Cancer Institute, National Institutes 
of Health, USPHS, and by a grant-in-aid from the American 
Cancer Society upon recommendation of the Committee on 
Growth of the National Research Council. 
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Incubation is at 37.5°. The sites of caleium phosphate 
deposition are visualized by treatment first with cobalt 
nitrate and then with ammonium polysulfide. The same 
incubation medium is used for “squashes” of Dro- 
sophila salivary glands prepared in salt solution ac- 
eording to Krugelis (6) and fixed in 95% alcohol for 
3-48 hr. 

Rat liver. Typical results following long incubation 
(17 hr) are shown in Figs. 1 and 3. Intense stain is 
seen in the endothelium and lumen of the blood capil- 
laries surrounding the bile ducts. The low-power view 
shows that the nuclei, cytoplasm, and bile canaliculi 
stain more darkly in the hepatic cells of the periportal 
areas than in those surrounding the central veins. 
Under high power, the dark staining of nucleoli, 
chromatin, and nuclear membrane is evident. 

After short incubation periods (30 min) the peri- 
ductal capillaries and certain of the sinusoidal cells 
stain intensely (Fig. 6). The only nuclei which stain 
are those of these sinusoidal cells and of the bile duct 
cells adjacent to the darkly stained capillaries. The 


hepatic cell nuclei are no darker than those of control — 


slides incubated in the Gomori medium from which 
substrate is omitted. 

Guinea pig kidney. The kidneys used are sur- 
rounded by a connective tissue capsule formed in re- 
sponse to wrapping with cellophane (7). After incu- 
bation of the slides in the glycerophosphate medium 
for 30 min, the brush borders in the proximal convo- 
luted tubules stain intensely black. The nuclei of these 
tubules are quite dark; those of the distal tubules 
(lacking brush borders) are only lightly stained. 
After incubation for 17 hr (Fig. 7) there is a wide- 
spread darkening of the cells of the proximal convo- 
luted tubules, and their nuclei are intensely stained. 
The nuclej of the distal tubules are much lighter. In 
the perirenal connective tissue capsule, a gradient in 
staining of fibroblast nuclei is apparent, with the stain 
fairly intense in the layer adjacent to the dark kidney 
cortex and absent in the layers furthest removed from 
the kidney tissue (7). Fig. 7 illustrates what may be 
found occasionally: a fairly dark staining of the 
nuclei of the distal tubules and perirenal capsule which 
lie near the dark proximal tubules and a much lighter 
staining of the nuclei further removed from the proxi- 
mal tubules. 

Drosophila salivary glands. As demonstrated by 
Krugelis (6) and Danielli and Catcheside (8), the 
Feulgen-positive chromosomal bands stain intensely 
(Fig. 9). The cytoplasm of intact cells stains, some- 
times quite deeply (cf. Fig. 1 in Krugelis [6]). An 
apparent spread of stain from some darkly staining 
material present in the “squashes” to the chromosomes 
of a salivary nucleus is sometimes evident; the bands 
are visible in the darkened ends of the chromosomes 
but not at the other ends. 


PHospHAtTE ADSORPTION 


Identical staining may be obtained in the nucleoli 
and chromatin of rat liver and guinea pig kidney and 
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Fic. 1. Rat liver (x 85). Standard Gomori procedure. Incubation time: 17 hr. 
Fic. 2. Following section (x 85), inactivated and incubated for 16 hr in substrate medium to which was added super- 
natant fluid containing 9 » M-units of alkaline phosphatase activity. 


Fic, 3. Another area of section shown in Fig. 1 (x 400). 


Fie, 4. Same area from inactivated section incubated in standard Gomori substrate medium for 17 hr (x 400). 


Fie, 5. Same area from section shown in Fig. 2 (x 400). 


Fic. 6. Rat liver (x 385). Standard Gomori procedure. Incubation time: 30 min. 


in the bands of Drosophila salivary chromosomes even 
when these structures are deprived of any inherent 
enzyme they may possess. All alkaline phosphatase 
of the sections or “squashes” is inactivated by treat- 
ment with distilled water at 90° C for 2 min or more, 
so that even prolonged incubation in the standard sub- 
strate medium fails to produce stain anywhere on the 
slide (Fig. 4). Nuclear and chromosomal staining may, 
however, be obtained on these inactivated slides if 
phosphate is split from the substrate of the medium 
to produce a precipitate of calcium phosphate. The 
phosphate liberation can be achieved enzymatically, 
through the addition of supernatant fluid obtained by 
differential centrifugation of rat liver or of purified 
alkaline phosphatase solution,? or nonenzymatically by 
the addition of dilute hydrogen peroxide (10). 

The possibility that the added phosphatase produced 


*Most of the alkaline phosphatase used in these experi- 
ments was prepared from calf intestine (9); it split about 
900 » M of ester (disodium phenyl phosphate or sodium 6 
glycerophosphate) /ml/hr. In a few experiments a more highly 
purified solution, free of tryptic activity, was used; it split 
about 8,400 » M/ml/hr. 
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the nuclear staining directly, by splitting phosphate 
from the nucleic acids of the chromatin and nucleoli, 
is excluded by three different experiments: (1) See- 
tions (both normal and inactivated) are incubated in 
media containing all ingredients except substrate, but 
to which alkaline phosphatase solution is added. In 
the absence of phosphate ester, calcium phosphate pre- 
cipitate is not formed, and the sections remain un- 
stained when treated with sulfide. (2) Sections ineu- 
bated in media containing alkaline phosphatase, with 
or without substrate, show no decrease in methyl-green 
staining intensity (measured microspectrophotometri- 
cally) as compared with control sections not in con- 
tact with phosphatase. If, as is generally considered 
(11), methyl green combines stoichiometrically with 
polymerized desoxyribonucleic acid (DNA) through 
the latter’s phosphate residues the unchanged staining 
capacity of the nuclei would indicate that those resi- 
dues which participate in the combination with the 
dye are not split by the phosphatase. There seems no 
reason, a priori, to believe that the same is not true 
of the other phosphate groups. (3) Nucleic acids are 
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removed from nucleoli by ribonuclease (RNA-ase)* 
and from chromatin by desoxyribonuclease (DNA- 
ase),* and the sections, or “squashes,” are then in- 
activated and incubated in substrate to which is added 
alkaline phosphatase. Nucleoli, chromatin, and bands 
stain just as intensely as in nucleic acid-containing 
controls. 

These experiments indicate, then, that it is by virtue 
of calcium phosphate formation in the medium rather 
than by phosphate liberation from the structural 
nucleic acids that the added enzyme produces nuclear 
staining. 

Rat liver. The periductal capillaries and the bile 
canaliculi, although they show very high alkaline 
phosphatase activity in the standard Gomori procedure 
(Figs. 1 and 3), give no evidence of calcium phosphate 
adsorption (Figs. 2 and 5). There is no difference in 
the degree of staining of the hepatic cells of the peri- 
portal and central vein areas, such as occurs with the 
Gomori method (Fig. 1). Instead all cells are equally 
stained (Fig. 2). Nucleoli, chromatin, and nuclear 
membrane are black; the cytoplasm generally shows 
a diffuse light-gray color. 

Guinea pig kidney. The brush borders, which are the 
most intensely stained structures with the Gomori 
technique (Fig. 7), show no evidence whatever of 
phosphate adsorption stain (Fig. 8). All nuclei stain 
darkly—in the distal tubules as well as in the proximal 
tubules, and in the outer layers as well as in the inner 
layers of perirenal fibroblasts. 

Drosophila salivary glands. Where preservation of 
their alkaline phosphatase is unnecessary, the salivary 
glands are better dissected and squashed in 60% 
acetic acid rather than in saline. With saline the only 
chromosomes preserved are those remaining within 
nuclei, whereas with acetic acid large numbers of 
isolated chromosomes may be found on the slide. 
In such chromosomes it is apparent at once that the 
transverse bands show intense adsorption stain (Fig. 
10). The absence of stain from the inter-band regions 
is especially striking in the chromosomes which chance 
to be pulled out to long threads. Nucleoli show little, 
if any, stain. 

Nucleic acid and calcium phosphate adsorption. The 
high affinity of the nuclear structures for calcium 
phosphate is apparently not dependent upon the 
nucleic acids of these structures. The nucleoli of liver 
and kidney sections incubated in RNA-ase no longer 
stain with toluidine blue, yet they show undiminished 
staining with the standard Gomori procedure. The 
removal of Feulgen-positive materials by DNA-ase 
does not decrease the staining of either kidney and 
liver nuclei or Drosophila salivary chromosomes.® In- 

20.1 mg RNA-ase (Worthington Biochemical Laboratory) 
per ml, in distilled water at room temperature for 3-6 hr. 

40.1 mg DNA-ase (Worthington) per ml, in MclIlvaine's 
buffer, pH 6.5, at room temperature for 5-7 hr in the pres- 
ence of 0.01 Mf MgCl,. 

5'The survival of typical alkaline phosphatase activity fol- 
lowing treatment with RNA-ase and with DNA-ase (cf. 12) 


indicates that nucleic acid is not essential to the activity of 
the enzyme present in the sections and “squashes.” 
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TABLE 1 


EFFrect of PH ON ADSORPTION BY NUCLEI OF 
INACTIVATED Rat Liver SECTIONS* 


3-hr incubation 19-hr incubation 


Stain Stain 


Initial at intensity t intensityt 
pH end ‘Slide Slide Slide Slide 
ineu fac- fac- fac- fae- 
ing ing ing ing 
bation up down bation up down 
10.01 9.73 0 1 9.36 1 5 
9.71 9.43 1 3 9.19 2 6 
9.60 9.31 1 3 914 2 6 
9.49 9.25 2 3 9.08 3 7 
9.41 9.21 2 4 8.98 5 8 
9.31 9.10 3 4 8.90 5 8 
9.12 8.97 3 4 8.80 8 10 


* Calcium phosphate produced by addition of 90 » M-units 
of alkaline phosphatase to 80 ml of incubation medium. Two 
pairs of slides in each beaker. Buffer: 0.05 M 2-amino-2- 
methyl-1,3-propanediol. pH measurements at 33°-36°.C. 

+ Visual estimation: 1 (weakest positive reaction) to 10 
(strongest reaction) ; 0 negative reaction, 


activated sections and “squashes,” treated with RNA- 
ase,> DNA-ase,* or 5% trichloracetie acid (90° C, 15 
min) show the usual strong nuclear and chromosomal 
adsorption staining when incubated in the glycero- 
phosphate substrate to which is added either alkaline 
phosphatase or hydrogen peroxide. 


EFrFrect oF pH on Nucwear STAINING 


These experiments are intended to test Gomori’s 
recent conclusion (13) that adsorption artifacts do 
not occur at the alkaline pH of the Gomori-Takamatsu 
substrate medium. In the adsorption experiments 
above, the medium drops from an initial pH of 9.4 
to a final pH of 9.0 when rat liver supernatant fluid 
is used (incubation time: 16 hr), to 8.6 with H,0, 
(incubation time: 16 hr), and to 8.4 when 900 p M- 
units (14) of alkaline phosphatase are used (ineuba- 
tion time: 30 min). It is, however, possible to main- 
tain the pH of the medium more effectively with 
0.05 M 2-amino-2-methyl-1,3-propanediol as buffer 
(15). Varying the final pH from 9.4 to 8.3 demon- 
strates a decided pH effect: adsorption stain increases 
in intensity with decreasing pH. Yet it is clear from 
experiments like the one summarized in Table 1 that 
strong nuclear adsorption occurs even with a final pH 
of 9.4. This is particularly true if the section is facing 
down during incubation (at an angle of about 45° 
between slide and beaker bottom) so that little calcium 
phosphate precipitate settles upon it. 

In the standard Gomori procedure, with barbiturate 
as buffer and an initial pH of 9.4, the medium drops 
to pH 8.9-9.1 after 15-18 hr of incubation of 1-5 
slides in a Coplin jar. However, by using propanediol 
buffer it is possible to test the effect on nuclear stain- 
ing of a high pH through the entire incubation period. 
Above a final pH of 9.9 nuclear staining is absent 
from both kidney and liver sections. But at such high 
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Fic. 7. Guinea pig kidney (x 400). Standard Gomori procedure. Incubation time: 17 hr. 
Fic. 8. Guinea pig kidney (x 400). Inactivated and incubated for 16 hr, in 40 ml substrate medium to which was added 


0.4 ml 3% H20s2. 


pH’s the alkaline phosphatase activities of the brush 
borders of the kidney and the periductal capillaries 
of the liver are also greatly diminished. Thus, nuclear 
staining disappears only when all enzyme activity in 
the section is greatly reduced. 


ENZYME ADSORPTION 


Repeated but unsuccessful attempts-were made to 
demonstrate adsorption of alkaline phosphatase itself 
by inactivated sections. Wide variations were made in 
the concentration of alkaline phosphatase to which 
sections were exposed (up to 840 » M-units/ml), in 
the time of exposure, and in the washing procedure 
following exposure. With the highest concentration of 
enzyme a diffuse black film is often present on the 
slide, indicating incomplete washing of enzyme from 
the slide. In these cases the nuclei show the typical 
“adsorption” stain. But it is clearly impossible in 
these cases to exclude calcium phosphate adsorption. 
When the enzyme has been washed off the slide suf- 
ficiently so that no sign of gross phosphate formation 
is evident, no staining of the nuclei occurs. 


Azo Dye Metruop ror DEMONSTRATING 
ALKALINE PHOSPHATASE 


The azo dye which forms in the method of Menten 


et al. (16) is more insoluble than the calcium phos- 
phate of the Gomori procedure (17). Does it offer the 
solution to adsorption difficulties? 

Inactivated kidney and liver sections show no ad- 
sorption staining whatever when incubated in the 
substrate medium of Mannheimer and Seligman (17) 
to which is added alkaline phosphatase (900 » M-units 
to 40 ml medium). The added enzyme produces 
enough red dye to stain the glass slide, yet there is 
no reddening of nuclei or of other structures, even 
when sections are kept in the solution for many 
hours. 

When kidney sections (not inactivated) are ineu- 
bated in the Mannheimer-Seligman medium at 10°- 
13° C, a distinct pink color is produced in the brush 
borders after 1 min. Longer incubation intensifies the 
stain and produces what appears to be a spread of 
red color to the cytoplasmic granules in the immediate 
vicinity of the stain (cf. 18). It also produces a 
nonspecific yellowing of the cells, particularly in the 
cytoplasm. But no appreciable pink color appears in 
the nuclei, even if the slides are transferred to fresh 
substrate 3 times at 4%-hr intervals (total incubation 
time: 2 hr). 

Incubation of liver sections for 20 min produces a 
positive reaction in the periductal capillaries and 


Fic. 9. Portion of flattened nucleus of salivary gland of Drosophila pseudoobsecura (x 765). Standard Gomori pro- 


cedure. Incubation time: 17 hr. 


Fic, 10. Isolated chromosomes and nucleolus (x 765). Inactivated by 60% acetic acid and incubated for 23 hr in 40 ml 


substrate medium to which was added 0.4 ml 3% HoeOs. 
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in the sinusoidal cells which stain intensely with the 
Gomori method. But nuclei give a completely negative 
reaction even when the substrate is removed 3 times 
and the total incubation time is 2 hr. 


Discussion OF FINDINGS 


Our findings make it quite clear that, contrary to 
Danielli’s conclusion (10), the cytological sites of high 
calcium phosphate adsorption and high alkaline 
phosphatase activity do not coincide. Rat liver nuclei, 
though low in enzyme activity by direct biochemical 
assay, strongly adsorb calcium phosphate. The peri- 
ductal capillaries of rat liver and the brush borders 
of guinea pig kidney are high in activity, as judged 
by staining with the Mannheimer-Seligman procedure 
or with short incubation periods in the Gomori 
technique; yet they fail to adsorb precipitated calcium 
phosphate under our conditions. 

Although more pronounced at a lower pH, nuclear 
adsorption is still clearly demonstrable in media in 
which the pH never falls below 9.7. Under different 
experimental conditions, Gomori (13) has been unable 
to detect such adsorption above pH 8.5. It is difficult 
to see why one set of conditions is closer than the 
other to that which obtains in the customary Gomori 
technique. As we employ it, the pH of the incubation 
medium, beginning at 9.4, is about 9.0 after 16-19 hr 
of incubation. Yet our slides show apparent diffusion 
and adsorption by nuclei (See descriptions above and 
Figs. 6 and 7; also Fig. 4 in Robertson et al. [7]). 

Noted earlier by other workers (19, 20), this dif- 
fusion phenomenon has been experimentally estab- 
lished in brilliant fashion by Martin and Jacoby (21). 
They also cite many instances in the literature in 
which nuclear staining is of dubious significance be- 
cause it occurs adjacent to areas of high phosphatase 
activity. 

Tt is not established whether it is calcium phosphate 
or enzyme or both which diffuse from regions of high 
alkaline phosphatase activity, to be adsorbed by nuclei. 
The literature has had little more than suggestions of 
diffusion and adsorption of enzyme (2, 19, 21). We 
were not able to demonstrate enzyme adsorption in 
the experiments reported here, but Gomori (13) has 
recently shown that inactivated kidney sections ex- 
posed for 10-20 min to much more concentrated alka- 
line phosphatase solutions (2,000 » M-units or 
more/ml) do adsorb enzyme. The adsorption occurs, 
however, in entirely different sites from those which 
normally show activity, and the overwhelming ma- 
jority of nuclei are negative. Both the atypical sites 
of its occurrence and the extremely high enzyme con- 
centration required for its demonstration appear to 
make enzyme adsorption a less important practical 
problem than calcium phosphate adsorption. But these 
experiments do not exclude the diffusion of enzyme 
during the usual Gomori procedure. Were this to 
oceur while the slides were in the substrate medium, 
calcium phosphate would be released in the medium 
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at sites other than that of original enzyme location. 

Since adsorption artifacts occur so readily during 
the Gomori procedure, conclusions concerning the high 
alkaline phosphatase activity of nuclei and chromatin 
compared with cytoplasm (22, 23) or of chromosomal 
bands compared with inter-band region (6,8) demand 
careful scrutiny. As long as it is not established that 
the enzyme content of the cytoplasm in a particular 
cell and of adjacent structures is low, it is hazardous 
to conclude that the nucleus is rich in alkaline phos- 
phatase because it stains deeply with the Gomori 
technique. As long as both cytoplasm and extra-band 
areas of the nucleus are not excluded as loci of ap- 
preciable alkaline phosphatase activity, it is equally 
hazardous to conclude that chromosomal bands are 
rich in enzyme because they stain intensely. 

Also requiring closer scrutiny are the reports dif- 
ferentiating nuclear from cytoplasmic phosphatases 
(19, 24, 25) and the conclusions concerning the role 
of alkaline phosphatase in nucleic acid metabolism 
(23, 26) and gene action (8). 

If, as our observations suggest, the azo dye method 
is free of adsorption difficulties, then a search for 
more stable diazonium compounds may prove reward- 
ing. At present, incubation is limited to low tempera- 
tures (near 10° C) and short periods. Thus the failure 
of nuclei to stain may mean a low level of enzyme 
rather than its absence. The nuclear fraction obtained 
from rat liver by centrifugation has about 15% of 
the total alkaline phosphatase activity. Possibly half 
of this activity is due to whole cell and mitochondrial 
contamination of the fraction, leaving from 5-10% 
in the nuclei themselves. Is there any residual activity 
left in these nuclei at the end of the histological pro- 
eedures or is the enzyme completely gone? If longer 
ineubation periods and higher temperatures become 
possible with the azo dye technique, the answer may 
be forthcoming. 

The Gomori-Takamatsu method cannot provide the 
answer to such precise localization problems unless 
the adsorption of calcium phosphate at sites other 
than those of enzyme location can be eliminated. 
From our experiments it is apparent that increased 
pH alone is not the solution of the difficulty, for 
even at pH 9.7 such adsorption by nuclei occurs. Un- 
fortunately, above this pH the enzyme of both sec- 
tions studied (rat liver and guinea pig kidney) is 
quite inactive. Gomori’s suggestion (13, 27) of keep- 
ing the slides face downward only accentuates the 
calcium phosphate adsorption by inactivated nuclei 
under our conditions. Martin and Jacoby’s proposals 
(21) of omitting Mg-ions from the incubation mixture 
and of drying the celloidin film over the sections in air 
for 3-5 min before hardening in aleohol are worth 
investigating. Most fruitful may be a study of the 
fundamental mechanisms of calcium phosphate forma- 
tion, precipitation, and diffusion in the incubation 
medium, 

It is possible that freezing or freeze-drying methods 
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may in some instances overcome the difficulties en- 
countered in the usual histochemical procedures. By 
substantially decreasing the loss of enzyme, they may 
greatly shorten the time required in the incubation 
medium to bring ‘out the activity of a given structure. 
The advantage of this in the azo dye method is ap- 
parent since the life of the diazonium compound is 
limited and the enzyme operates at suboptimal 
temperatures. That it may have advantages in the 
Gomori method, too, is suggested by recent work of 
Meath and Pope (28), who report that the most in- 
tense acid phosphatase staining occurs in the nuclei 
when the sections are of the customary fixed tissue, 
but in the cytoplasm when of unfixed frozen tissue. 

It is too early to predict the extent to which omission 
of fixation and embedding can overcome the relative 
insensitivity of the azo dye method or the diffusion 
and adsorption difficulties complicating the Gomori 
method. These two methods at present are of little 
value for the localization of alkaline phosphatase on 
the intracellular level, except for structures with ex- 
tremely high activity such as the brush borders of the 
kidney. For the moment it would appear that the 
actual isolation of intracellular constituents, although 
itself not free of pitfalls, offers the only means of 
localizing the enzyme inside the cell. The histochem- 
ical methods can, however, be used to advantage in 
indicating some pitfalls in the isolation method. 
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Average Body Temperature in Mice* 
J. S. Hart 


Division of Applied Biology, 
National Research Laboratories, Ottawa, Canada 


Estimates of average body temperature have been 
made for human beings (1) from skin and rectal tem- 
peratures. Few attempts appear to have been made to 
measure or estimate the average temperature of small 
mammals or birds, although determinations have been 
made of rectal, skin (2), esophageal (3), and sub- 
cutaneous temperatures (4, 5). In the present study 
a method was developed to investigate interrelations 
between the average body temperature of mice and 
environmental conditions, particularly during expo- 
sure to low temperatures. 

The method? adopted was to place a mouse imme- 
diately after death in a Dewar flask calorimeter (218- 
ml) containing 100.0 g of water at a known tem- 
perature, record the temperature change, and caleu- 
late the average temperature (method of mixtures) 
after applying the thermometer and “radiation” eor- 
rections. The temperature change was determined by 
thermometers divided into intervals of 0.1° C, but 
estimations to 0.01° C were made with the help of 
a lens. Each thermometer was fitted with a No. 11 
rubber stopper that closed the Dewar flask, and the 
lower end of the thermometer bulb rested about 5 mm 
from the bottom of the flask. The best results were 
obtained by carrying out the tests in a constant-tem- 
perature room at approximately 20° C. The initial 
water temperature in the calorimeter was 20.5° to 21° 
C, and the final temperature 22° to 23° C for normal 
mice, or 19° to 20° C for chilled mice (body tempera- 
ture lowered). “Radiation” corrections were made 
from the rate of change in final temperature by the 
Regnault-Pfaundler or the Dickinson methods (6). 
During the tests, stirring of the water in the ealorim- 
eter was accomplished by means of a mechanical 
shaker. It took about 30 min to reach the final tem- 
perature after introducing the mouse. After mice 
were killed and equilibrated to a constant temperature 
in an air bath, the average body temperature did not 
differ significantly from the temperature of the bath 
when 0.83 was used as the specific heat of the mice. 
The standard deviation of determinations on 15 mice 
so tested was + 0.25° C. 

Tests to determine whether post-mortem heat pro- 
duction contributes appreciably to the results fur- 
nished evidence that heat production after death is 
small or negligible compared to the heat present in 
the body. The evidence is: first, the consisteney of the 
average body temperatures, which generally fell be- 
tween skin and rectal temperatures; second, killing 
mice by KCN injections gave similar results to kill- 
ing by percussion; third, thermal equilibrium with the 
environment is established rapidly (1 to 2 hr) after 


1 Preliminary note. 
2A more detailed description is in preparation. 
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killing; fourth, the rate of cooling of mice killed by 
percussion was not slower than that of the same mice 
after being reheated about 2 hr later. 

A comparison of rectal and average temperatures 
for resting albino mice held 1 to 2 hr at various en- 
vironmental temperatures (0°, 10°, 20°, 30°, and 40° 
C) is shown in Fig. 1. After each mouse had become 
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Fic. 1. The effect of environmental temperature on average 
body temperature and on rectal temperature. 


quiet again, following removal of the thermocouple 
wires, it was killed by percussion and immediately 
placed in a calorimeter. These tests showed that both 
rectal temperatures and average body temperatures 
were relatively constant over only a small range of 
environmental temperatures. At each environmental 
temperature, rectal temperatures averaged 1° to 2° C 
higher than average temperatures, and the difference 
tended to be greater at lower air temperatures. The 
range of both average and rectal temperatures is 
shown by vertical lines in Fig. 1. This variation in- 
creased enormously at 0° C. 

Determinations of rectal and average body tempera- 
tures have also been made on mice running in a tread- 
mill at 10° and 30° C. At 10° C rectal temperatures 
ranged from 34.2° to 38.0° (averaging 36.2° C), 
whereas average temperatures of the same mice ranged 
from 31.1° to 35.5° (averaging 33.8° C). At 30° C 
rectal temperatures ranged between 40.7° and 44.0° 
(averaging 42.1° C), whereas average temperatures 
varied from 39.4° to 42.5° (averaging 40.1° C). It is 
evident that at 10° C there was very little difference 
in body temperatures during rest and activity; but at 
30° C rectal temperatures averaged 4.0° and average 
body temperatures 3.5° C higher than corresponding 
values during rest. This behavior of body temperature 
during activity differed from the behavior of metabo- 
lism (7), which has been found to increase by approxi- 
mately the same amount at different temperatures for 
the same degree of activity. 

For mice chilled to the point of death, rectal tem- 
peratures gave no indication of average body tempera- 
tures, In 8 mice rectal temperatures at death varied 
from 5.0° to 14.5° C, but average temperatures were 
always higher than rectal temperatures by amounts 
ranging from 0.4° to 4.3° C. Evidently the rectal 


region cools to a greater extent than other regions -of 
the body under these conditions. 

Average body temperature determination is useful 
as a research tool for supplementing other tempera- 
ture measurements in mice and possibly other animals, 
A major disadvantage is that a series of measure- 
ments cannot be made on the same animal. For this 
reason, the method is perhaps most applicable to lethal 
temperature studies, but it can be applied in other 
studies when large numbers of animals are available. 
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Cow Feces and Chick Development 


H. W. Marlow’? 
Department of Biochemistry, 
Southwestern Medical College, Dallas, Texas 


An extract of pregnant cow feces gave Rubin and 
co-workers (1) a chick growth factor. Hot water, 50% 
alcohol, or 95% alcohol extracted appreciable quanti- 
ties of this factor. These workers also found (2) that 
their factor was soluble in 50% acetone and that it 
could be extracted with ammoniacal alcohol. It is stable 
to autoclaving at neutral pH, but is rapidly destroyed 
by autoclaving with 2N HCl. It may be precipitated 
by adjusting the pH to 3. Whitson and others (3) also 
extracted from cow manure a chick growth factor not 
identical with any known growth vitamins. Turner (4) 
and Riley et al. (5) not only demonstrated the pres- 
ence of a chick growth factor in pregnant cow feces 
but of an orally effective androgen as well. McGinnis 
et al. (6) believe that the growth factor can be synthe- 
sized in hen feces upon incubation at 30° C for 72 hr. 

Agreement as to the existence of a chick growth 
factor appears to be universal. It seemed desirable to 
explore the field further by studying the effects of an 
alcoholic extract of the feces on the comb size and 
body weight of young chicks of both sexes and on the 
testis size of male chicks. 

Feces from pregnant cows were extracted 3 times 
with 95% alcohol in the cold by agitation. The alcohol 
was filtered off, and the alcohol-insoluble fraction was 
dried in a warm place and ground fine. Twenty per 
cent weight of the extracted feces was added to 80% 
of Purina growing mash. A preliminary experiment 
was devised as follows: One lot of single-comb White 
Leghorn male chicks was started on Purina growing 
mash as a control, and another lot was started on the 

1 Present address: Veterans Administration Hospital, Mc- 
Kinney, Texas. 

2Grateful acknowledgments are made to Marion Bucklin 


and Betty Little for their aid in obtaining the data and in 
the preparation of the paper. 
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TABLE 1 
EFFECT OF FEEDING DRIED AND EXTRACTED FECAL MATERIAL 
Male Chicks 
Avbody Avcomb Av test Comb Comb T 
Lot No. ‘wa. v body v com v testes m estes Testes 

wt (g) wt (mg) wt (mg) L(mm) # (mm) body wt body wt comb wt 
1 22 128 504 31 29 13 3.94 .242 0615 
3 20 97 135 22 21 8 1.39 .227 .1630 
5 7 148 553 40 27 13 3.74 .270 .0723 
7 9 155 698 37 32 14 4.50 239 .0530 
8 9 150 732 45 32 16 4.88 300 .0614 

Initial av wt was 37.9 g. 
Significant ¢ values at .01 level : 
Body wt:1&3;1&7;1&8;3&5;3&7;3&8. Testis wt: 1&8;3&5;3&7;3&8. 
Comb Comb wt/body wt:1&3:3&5:3&7:3&8. 
Female Chicks 
Avbody Avcomb A Comb b 
Lot No. No. v body v com v uterus Com Comb Uterus 

wt (g) wt (mg) wt (mg) L(mm) # (mm) body wt bodywt comb wt 
2 20 135 85 20 6 .634 
4 20 838 41 15 4 466 
6 6 185 169 37 23 9 913 .200 .0219 
7 12 146 133 29 21 7 911 .199 .0218 
8 8 140 177 29 20 8 1.264 .207 .0164 


Initial av wt was 38.6 g. 
Significant ¢ values at .01 level: 
Body wt:2&4;2&6;4&6;4&7;4&8;6&8. 


above mixture. The feeding was continued until the 
chicks were 35 days old. The chicks were then sacri- 
ficed, their combs weighed and measured, and their 
wattles and testes also weighed. A significant loss of 
body and comb weight and a marked though nonsig- 
nificant decrease in size of the testes were noted in the 
groups (Lots 3 and 4) fed on the mixture containing 
the extracted feces. 

A more conclusive experiment was set up to use 
both sexes. Topical application of the extracts from 
the fecal material and bile was made to Lots 7 and 8, 
respectively. The lots may be described as follows: 

Lot 1—25 male chicks fed 100% Purina growing mash 

Lot 2—25 female chicks fed 100% Purina growing 

mash 
Lot 3—25 male chicks fed 80% growing mash and 
20% alcohol-extracted feces 

Lot 4—25 female chicks fed 80% growing mash and 
20% aleohol-extracted feces 

Lot 5—25 male chicks fed 80% growing mash and 
20% unextracted but dried feces 

Lot 6—25 female chicks fed 80% growing mash and 
20% unextracted but dried feces 

Lot 7—13 male and 13 female chicks fed 100% grow- 
ing mash with topical application to the comb 
of an alcoholic extract from fecal material 

Lot 8—13 male and 13 female chicks fed 100% grow- 

ing mash with topical application to the comb 
of a purified extract of bile from pregnant 
cattle (3 ml equivalent/day) 

Table 1 gives the information obtained at the end 
of the 28-day feeding test. 

Both male and female chicks fed on a 20% level of 
extracted feces showed a significant decrease in body 
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Comb wt: 2&4;4&6;4&7;4&8. 


and comb weights, both with respect to the controls 
and with respect to those groups that had feces ex- 
tract or bile applied to the comb. In the males, the 
decrease in testicular weight, although considerable, 
was not significantly different from the controls but 
was from the larger testes of Lots 5, 7, and 8. Comb 
weight was reduced relatively more than body weight. 

When the male chicks were fed on a normal grow- 
ing mash with topical application of extracts of feces 
(Lot 7) or bile (Lot 8) from pregnant cattle, both 
groups showed a significantly greater body weight, 
and Lot 8 showed a significant increase in combs and 
testes. 

When female chicks were fed on a 20% level of 
unextracted but dried feces (Lot 6), significant in- 
creases were noted in both body weight and comb size. 
The males showed similar increases, but these were not 
significant. 

Since the groups that were fed 20% dried unex- 
tracted feces actually gained some weight over the 
controls, it seems apparent that the changes in those 
receiving extracted feces are due to removal of the 
aleohol-soluble fraction containing mainly the growth 
factor which causes increased comb growth. 
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Radioactive Calcium in the Study of 
Additive and Native Supplies 
in the Soil 


Henry C. Harris,» W. H. MaclIntire, C. L. Comar, 
W. M. Shaw, S. H. Winterberg, and S. L. Hood 


University of Tennessee, Atomic Energy Commission 
Agricultural Research Program, 

and Chemistry Department, 

Tennessee Agricultural Experiment Station, Knoxville 


In conventional lysimeter studies on liming ma- 
terials it has been necessary to attribute enhancement 
in calcium outgo as coming from the additive materials 
(1, 2, 3). Through the use of radiocalcium? it now 
seemed feasible to determine the relative contributions 
of the native calcium and the added calcium to leachate 
calcium from limed soils and to the plant calcium 
from crops grown thereon. 

The labeled CaCO, used in these experiments was 
prepared by adding Ca*°Cl, to a water solution of 
C.P.CaCl, and then precipitating the calcium as car- 
bonate by making the solution alkaline with NH, and 
then bubbling CO, into the solution, under pressure, 
until precipitation was virtually complete. The pre- 
cipitate was water-washed, dried, pulverized, and its 
radioactivity determined. Thus prepared to contain a 
suitable amount of activity per rate of input, the 
material was incorporated in the soils given in Table 
1 at rates of 0, 1, 2, 3, 4, and 5 thousand lbs/ac. 


TABLE 1 
PROPERTIES OF SOILS USED 


Hartsells 


Claiborne 
Determinations* silt 
loam 
Exchange capacity at pH 7 12.2 me 11.4 me 
Exchangeable Ca 1.2 me 4.5 me 
Exchangeable Mg 0.3 me 1.1 me 
Exchangeable H 10.7 me 5.8 me 
Base saturation, % 12.3 49.1 
pH values in H,O 4.5 5.7 


* Exchangeable Ca and Mg by ammonium acetate extrac- 
tion and leaching, exchangeable H by replacement with 0.5 M 
neutral Ca-acetate and titration of the engendered acidity, 
and exchange capacity by summation of the Ca, Mg, and H. 


Lysimeter and greenhouse experiments were con- 
ducted on each soil in the manner described (3, 4). 
A lysimeter of 1/20,000 acre was used for each of the 
5 liming rates on both soils, and crops were not grown. 
The drainage waters were collected at successive pe- 
riods, and samples were evaporated. The resultant resi- 
dues were taken up with dilute HCl, and total calcium 

1 Fellow of the Oak Ridge Institute of Nuclear Studies, on 
leave from Florida Agricultural Experiment Station, who 


joined the project after it had been inaugurated by the junior 
authors. 


*The Ca“ was obtained from the Oak Ridge National Lab- 
oratory through allocation from the U. 8. Atomic Energy 
Commission. 
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Fic. 1. Percentage of the total calcium content of leachings 
or in crops that was derived from the native soil calcium as 
a function of the amount of CaCO, incorporated. 


was determined in aliquots of the HCl solutions 
through precipitation as the oxalate and permanga- 
nate titration. Aliquots of the acid solutions were 
evaporated in 50-mm Petri dish bottoms for radio- 
activity measurements by means of a thin-window 
Geiger counter. The usual corrections for self-absorp- 
tion and decay were made. 

The greenhouse pot cultures were in triplicate. The 
crops were sampled successively and harvested at ap- 
proximately the maximum vegetative stage that had 
developed before flowering. The plant material was 
ashed; the ash was taken up with dilute HCl, and 
total and radioactive calcium were determined as 
described above. The parallel lysimeter and pot eul- 
ture experiments were started on November 2, 1949. 

The analytical values for the periodic samplings of 
the drainage waters and of the crops are so similar 
that totals only are reported. To facilitate comparison, 
the lysimeter results and the plant uptakes are given 
in the same figures. 

The incorporations of calcium increased the crop 
yields on the more acidic Hartsells soil, but had little 
effect on Claiborne. The heavier rates of liming in- 
creased the total calcium in the drainage and in the 
crops. However, the increase in calcium content was 
not so pronounced for the crops grown on the Clai- 
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borne soil, which is naturally fairly well supplied with 
this element. 

Increases in the total input of calcium were reflected 
by increases in the amounts of additive calcium in the 
drainage waters and in the crops. 

The percentage of added calcium recovered in the 
drainage was relatively constant at about 16% for the 
Hartsells soil, but increased continuously from 6 to 
11.5% for the Claiborne soil as the incorporation rate 


increased. On Hartsells soil the percentage of the 
added calcium recovered through the plants is related 
to increased growth, with decrease in the recovery 
after the point of maximal yield. On Claiborne soil, 
crop growth was affected only slightly by the incorpo- 
rated calcium, and there was a progressive decrease in 
percentage recovery. Recoveries of calcium via crops 
fell between 0.9 and 3.0% of the incorporated calcium. 

In the drainage, and in the crops, the percentage 
of calcium that was derived from the supplies native 
to the soils (Fig. 1) decreased with increases in the 
incorporation of caleium carbonate. The soils fune- 
tioned differently, however, since the highest rate of 
calcium input on the Hartsells decreased the percent- 
age of native calcium to practically nil, whereas that 
input of CaCO, on the Claiborne decreased the value 
to approximately 40%. 

The quantity of native calcium in the drainage from 
the Hartsells soil (Fig. 2) decreased progressively 
with increases in additive calcium. On the contrary, 
the quantity of native calcium in the drainage of the 
Claiborne soil increased through the 3,000-lb incorpo- 
ration but showed little further change at the higher 
rates. The amount of native calcium in the crops de- 
creased with increases in rates of incorporation 
(Fig. 2). 

In general, the results from the lysimeter and green- 
house experiments are of similar import. The two 
soils behaved very differently, as would be expected 
from their properties. It was noteworthy that additive 
calcium increased the removal of native calcium in the 
drainage of the Claiborne soil, but decreased it pro- 
gressively in the drainage of the Hartsells. More de- 
tailed explanations will be given in a later publication. 
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Titanium tetrafluoride, hoolamite, aluminuin tri- 
methyl, bromosilane, bromogermane, pyrene-1,2- 
quinone, sodium cetyl sulfonate, 8-sulfopropionie acid, 
dinaphthyl methane, di-o-tolyl amine, heptadecyl 
aleohol, o-iodosobenzoic acid, methyl-«-benzyl acrylate, 
l-phenyl indane, fluorene-9-carboxylic acid, «,2’- 
dinaphthyl, 1,1-dimethylethylene oxide, decamethylene 
dicarboxylic acid, dicarbazyl, and trans-a-decalone are 
among the chemicals wanted by the Registry of Rare 
Chemicals, 35 West 33rd St., Chicago 16, Ill. 


Milton C. Whitaker, 80-year-old pioneer in the fields 
of chemical engineering education, industrial research, 
and plant organization and development, has re- 
ceived Columbia University’s Chandler Medal for 1950 
in recognition of his outstanding achievements in the 
chemical industry. Mr. Whitaker founded Columbia’s 
Department of Chemical Engineering and was at one 
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time its head. Named for the distinguished chemist 
who was one of the founders of Columbia’s School 
of Mines, the awards have been given to 22 scientists 
in the past 40 years. 


George Urdang, of the University of Wisconsin 
School of Pharmacy, was chosen to receive the Lascoff 
award for 1950 for his contributions to American 
professional pharmacy. The award is presented an- 
nually by the American College of Apothecaries. 
The presentation will be made at the annual meet- 
ing of the group next summer in Buffalo, N. Y. 


W. Alan Wright, of East Orange, N. J., has joined 
Chas. Pfizer & Co. as director of Medical Service, 
Antibiotics Division. Dr. Wright came to Pfizer from 
the Schering Corp., Bloomfield, N. J., where he was 
associate director of clinical research. 
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Scholars and the Root of All Evil 


Tue letter published by R. P. Boas, Jr., in the 
November 3 issue of Scrence, under the title “The 
Payment of the Learned Man,” is very thought- 
provoking. The first questions that come to mind are, 
How did all this come about? and, What can be done 
about it? 

Not being a historian, my facts may be inaccurate; 
but my impression is that the early German university 
was a richly endowed institution where investigative 
men were cloistered so they could spend their lives 
undisturbed making contributions to knowledge as an 
end in itself. Life outside this institution was harsh, 
and the men inside disdained it. But times have 
changed; life outside is more attractive now... . 

This brings us to the second question. Little can 
be done to change the institution; for, once estab- 
lished, any institution tends to remain unchanged, 
even when faced with extinction. And the scholar is 
still tied closely to an institution patterned after the 
German university. 

Scholars could, conceivably, organize and enforce 
demands upon universities for better pay. Inasmuch as 
such action runs counter to the social heritage of both 
the scholar and the university, two great difficulties 
stand in the way of this solution. One is the difficulty 
in persuading scholars to organize, the other is the 
difficulty in enforcing demands. The extent of this 
latter difficulty can be judged by the success with 
which demands of scholars for better tenure have 
been met. 

So it is that a dissatisfied scholar’s only recourse is 
to sever his connection with the institution that 
traditionally harbored him, to engage in professional 
rather than scholarly activities, and to practice for a 
fee. The pattern has been set by law and medicine. 
Two prerequisites must be met: a strong professional 
organization and legal recognition of the profession. 

This suggested solution to the problem of adequate 
pay for the learned man is not without difficulties. 
Chief among these is the failure of all persons con- 
éerned to recognize clearly the distinction between a 
learned society and a professional organization. Psy- 
chologists have already discovered that a learned so- 
ciety cannot serve adequately the needs of a profes- 
sion. They have not yet discovered whether a 
professional organization can serve the needs of 
scholars. They are now in the process of discovering 
whether a hybrid organization can adequately serve 
the purposes both of a learned society and of a pro- 
fession. Some of the difficulties arising from this 
source are well illustrated in a recent report to the 
American Psychological Association by its executive 
secretary (Am. Psychol., 5, 522 [1950]). 

The problem of adequate pay for the learned man 
merits serious study and positive action by all of us. 
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Comments and Communications 


Perhaps the first action needed is to make sure that 

the problem itself is more generally recognized. 
Giteert L. Berrs 

Personnel Consulting Service 

Minneapolis, Minnesota 


THE letter of E. Bodewig has probably aroused 
considerable interest. I suggest that some may hot 
have agreed with his closing sentence, “The scholars 
would agree with me.” In the course of my academic 
pursuits in three universities, I associated with some 
learned men who professed to believe (and treated 
their assistants and graduate students in a manner 
consistent with such a belief) that scholarly achieve- 
ment is accomplished only by men working under the 
stress of monetary insufficiency. I heard the comment 
that the church-mouse graduate student or fellow 


invariably outperforms the student with ample funds, 


This is a ridiculous assertion. For well-grounded 
experimental scientists to wander so far from the 
path of straight thinking is amazing. No such rela- 
tionship between students or scholars and money has 
yet been established experimentally. 

Many fine minds have been lost by the world of 
scholarship because its monetary rewards are so poor. 
Within the field of medicine there are numerous re- 
search branches in which learned men pursue their 
studies with rewards no greater than those of which 
Dr. Bodewig complained. The clinical practitioners 
must be considered separately. The doctors in medical 
research who receive no fees from patients comprise 
a group of whom many work as long and as hard as 
the mathematician and receive far less per hour or per 
year than the bricklayer to whom Bodewig referred. 

There are fashions in medical research. Scientists 
who affiliate themselves with an institution that is 
devoted to a currently fashionable branch of medical 
research will seem to be exceptions to the statement 
in my preceding paragraph. Even there, monetary 
returns will be inadequate for the majority of the 
professional personnel. 

I'd like Dr. Bodewig to set his mathematical talents 
to the task of caleulating an hourly rate for learned 
men. He has financial knowledge and the proper in- 
terest in scholars, so that he might properly be con- 
sidered suited to the task. I propose that the caleula- 
tions might be derived somewhat as follows. 


1. Suppose the average high-school graduate earns 
D dollars during his first year of work after high school. 
Meanwhile the future scholar is not earning, but is 
spending S dollars for tuition and living expenses for 
his first year at the university. At the end of the scholar’s 
first university year, he has invested S+D dollars in 
training for his future scholarly endeavors. 

2. For the second year of work, the high-school gradu- 
ate earns D plus 2 dollars. The scholar spends (often 
money which is borrowed at interest) S+ dollars. 
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3. At the end of 8 (or 10 or 12, ete.) years of post- 
high-school training, the scholar has invested D + (D +2) 
+ (D+) ete., in addition to 8+ (S+z) + (Sy), ete., at 
compound interest. 

4. The scholar, thérefore, should be entitled to a sum 
represented by the current earnings of the high-school 
graduate 8 (or 10 or 12, ete.) years after high school, 
plus an amount caleulated to return to him his entire 
investment with reasonable interest—and within the pe- 
riod of his normal life expectancy. 

Have we a right to ask less for our learned men? 

I realize that my proposal omits any consideration 
of the source of such funds with which to pay the 
scholars. Indeed, there are innumerable questions to 
plague any who would venture to support Bodewig in 
his proposal that scholarship be lifted at least to the 
level of remuneration of ordinary skilled labor. 

There still remains a place in this world for selfless 
labor, asceticism, and devotion to, or dedication of, 
one’s life to art, science, or humanity. Nevertheless, it 
would be very fine indeed if some group were to study 
the problem and reach a satisfactory answer for 
raising the standard of living of scholars. I personally 
believe much excellent work has been done despite 
penury and not because of it. A well-fed, well-clothed, 
well-housed scholar is just as likely to do good work 
as a well-paid lawyer, government employee, or brick- 
layer. 

Donatp BavErR 
Markesan Medical Center 
Markesan, Wisconsin 


I READ with much interest R. P. Boas’ letter from 
his colleague, E. Bodewig. I hope that Scrence will 
publish many letters on this subject because he raises 
a serious problem, and every one of us probably can 
offer examples, case histories, and observations, pro 
and con, similar to his. It is a situation that hurts our 
profession. The problem starts with our kindergarten 
teachers and is not relieved until our most eminent 
scientist dies. Why do we allow ourselves to be herded 
like cattle and accept what our politician friends are 
willing to give us? Do we have too much brains for 
our own good? Are we as a profession too proud to 
demand more? Or are we so busy attending to our 
own business that we forget that we must keep body 
and soul together? 

I know what the answers will be. With such a 
volume of brains concerned—and I might say, high- 
quality brains—there will be much disagreement. We 
have another group in the same fix, the farmer, on 
whom we all depend for our food supply. He is not 
in a mood to organize for his own good, either. So 
the farmer, the scientist, the schoolteacher, and a few 
others have stood by while labor has set the pace. 
The only exception is that the Federal government 
has stepped in and through subsidy has improved the 
farmer’s status. 

I admire labor because through organization and 
cooperative effort it is possible for the laborer to col- 
lect a parity wage for 8 hours of work and actually 
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do only 5-6 hours of labor. It has also made it possi- 
ble for an average skilled laborer to label himself a 
carpenter or mason, do less than an average job, and 
get top pay. And many do this, I am told, because 
sometime during the past 20 years they have got the 
idea as a result of working in our service organiza- 
tions. 


Our problem as teachers and scientists is one of 


supply and demand. If a person ean be hired for $25.- 


a week, and there are plenty willing to work for that, 
why pay more? That is the idea of most school boards. 
I served with eight other members for 9 years trying 
to change this idea, but my efforts went for naught 
until we gradually displaced conservatives with pro- 
gressives on the board. 

We hire assistants in college teaching for $50-$75 
a month, and I am ashamed to say they carry a big 
share of the load. This has been going on so long that 
college budgets are fitted to that level of pay. They are 
in a rut, and I doubt whether many ever will get out 
of it. A few have. I know one administrator who told 
his budget commission that he needed a certain amount 
of money for a certain number of students and that, 
if he couldn’t accommodate the students on that basis, 
they would have to go somewhere else. He didn’t get 
fired and he got more money to pay his men. Too few 
of our administrators will take such a stand. . . . 

There is too little emphasis given to ability of per- 
sonnel, In our whole setup from grades to college we 
have people who have been exposed to sufficient col- 
lege tenure to satisfy requirements. They get into 
teaching or research because it is the easiest path to 
a job. Once in, it takes a hard-boiled administrator to 
go before a civil service board and prefer charges of 
incompetence. 

Personally, I feel that I, as well as my staff, am 
underpaid. But if I had to start over again, I doubt 
whether I would do anything different. I like my 
work. I have been in commercial, teaching, research, 
and administrative work .. . and I would think very 
seriously about a different type of job even though 
it paid twice as much. I believe many of our leading 
scientists feel that they would prefer to be in the 
position they are in even at near-starvation wages. 
And yet it is a pathetic situation. 

There is much criticism against a scientist taking 
work on the outside. Personally, I feel that I have 
no right to an employe’s time except the 40 hours per 
week that I require. What he does on his own time 
doesn’t concern me, as long as it doesn’t interfere with 
the 40 hours he owes me. 

When we do additional work for others, we are 
pikers if we work for nothing. I once wrote a treatise 
for a concern and received $500. The company spent 
$90,000 on a publication involving the treatise for 
which I received $500. Yes, Dr. Bodewig has much to 
talk about, and most of us will agree with him, but in 
the long run who is to blame? If we are willing to 
work for a pittance, it is our own fault because, if I 
drop out, I know that someone probably better fitted 
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is ready to take my place. We still haven’t got away 
from the old-fashioned-schoolteacher days when com- 
pensation consisted of living with the neighbors. 
Academically, perhaps the UN should consider it. 
Practically, it is our own problem to solve. 

V. A. TrepsENs 
Virginia Truck Experiment Station 
Norfolk, Virginia 


THE communication of E. Bodewig on “The Pay- 
ment of the Learned Man” sent to Science (112, 538 
[1950]) by R. P. Boas, Jr., is a propagandistie state- 
ment. As such it should not remain unchallenged. 

There is no quarrel with the thesis that a scholar 
should receive appropriate compensation for his work. 
Yet Dr. Bodewig has based his case on selected sta- 
tisties, colored by emotions. There is no proof that 
scientists as a group fare worse in their incomes in 
comparison with physicians and lawyers. In the top 
levels there may be some differences. Even there 
scientific men of outstanding caliber receive salaries 
and consulting fees of the same order of magnitude as 
those of other professional men, especially if expenses 
for offices, staff, and services required by physicians 
and lawyers are taken into consideration. This theme 
cannot be adequately covered in the limited space 
of a letter. The question of compensation for abstract- 
ing work, however, which prompted Dr. Bodewig’s 
blast, needs some scrutiny. 

The scientific literature in various fields is growing 
continually. The abstracting journals fulfill a most 
useful purpose in helping scientists to keep abreast 
of the flood of publications. How long could anyone 
maintain his level of knowledge without such a serv- 
ice? How much extra work would a scientist undertake 
without being aware of what others are doing? 
Hence, how could he maintain his competitive position, 
which enables him to earn his keep? The contributions 
a scientist writes for the abstracting journals, usually 
without monetary recompense, pay off by keeping him 
better informed. For the few articles anyone abstracts, 
he receives the digests of papers by many others. It 
is a cooperative effort that enables a scientist to re- 
main up to date. For these journals he does not have 
to pay as large sums as physicians have to pay for 
refresher courses, or as lawyers, who have to pay 
substantial amounts for digests of court decisions. 
Nor does he lose any pay from the job in which he 
earns his livelihood. No university or laboratory will 
deduct anything from his salary if he uses some of 
his time to prepare abstracts; in fact, this activity is 
in many places a recognized phase of a scientist’s job. 

Scientific work is a calling such as the ministry or 
teaching, where satisfaction in the work is as im- 
portant as monetary compensation. Besides, knowl- 
edge is one thing no one can take away from you. 
It will sooner or later find its own remuneration. But 
the businessmen who make the millions in one morning 
(who are they, and how many of them are there, Dr. 
Bodewig?) can lose them just as readily the next 
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day. But perhaps I agree with Dr. Bodewig that, 
when science ceases to be an avocation, it is time 
to quit. 

H. E. LANDSBERG 
Research and Development Board 
Washington, D. C. 


Is Dr. Bodewig’s letter in the November 3 issue 
an index of the current German intellectual outlook? 
No doubt many other of your readers are also wonder- 
ing how it solves the problem to have a man of inde- 
pendent means abandon scholarship because it has 
so little financial reward. I am grateful for little 
successes in the stock market because that enables me 
to do independent research—not abandon it. Dr. 
Bodewig’s views of business are somewhat amusing; 
I would like to know more about the system by which 
the businessman frequently makes 6 million gulden 
by two or three telephone calls. Whom do I eall, 
please? Dr. Bodewig is glad that he is not unworldly 


like other scholars—perhaps your translator had. 


trouble with whatever the German word is for “un- 
worldly.” I wonder what Dr. Bodewig’s real reason is. 

Norman J. HOuter 
Helena, Montana 


Lament of a Moneyed Man 
Dear Sir: 

I am one of the men who consecrate their lives to 
making money. I feel that we do not get a square deal. 
The majority of my fellow-sufferers do not realize 
it because they are not sufficiently familiar with the 
“world” outside the confines of the business world, 
but my family connections brought me in contact with 
scientists and other daydreamers, and, by gosh, they 
do get fantastic discounts. 

Fortunately, we in America don’t name streets after 
scientists, but I saw a Helmholtzstrasse in Germany 
and a Rue Pierre Curie in France. Now these fellows 
(Helmholtz and Curie) were plain university profes- 
sors who, in all their lives, saved perhaps $1,000 
apiece (after adjusting to our present costs of living). 
This ridiculous sum of money was sufficient to secure 
street names for them. My capital is 1,000 times as 
great. How many streets are named after me (or my 
colleagues in Germany and France)? Exactly none. 

There is a Faraday Society in Britain, a Bunsen 
Gesellschaft in Germany, and Linnean societies in 
several countries. I am sure I accumulated more money 
than Faraday, Bunsen, Linnaeus, and many other 
celebrities taken together, but no society honors itself 
by insecribing my name on its banner. There is a Hall 
of Fame in New York City. Recently, a bust of J. W. 
Gibbs was placed in it. No doubt I earn more money 
in one week than Gibbs (just a professor at Yale) 
earned in a year. If the Hall of Fame contains a bust 
of Gibbs, it should contain at least 52 busts of me. 
And how many does it actually contain? Precisely 
none. 

We are maltreated not only in comparison with 
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scientists. A boy called Keats once lived in England. 
He was junior salesman in a drugstore and held even 
this humble position for a short time only, as he died 
quite young. I think my earnings for one week, per- 
haps for one day, are greater than all the wages ever 
paid to Keats. But people (especially young people) 
learn his poetry without compulsion and when they 
recite it their hearts throb, their voices quaver, and 
their faces flush. Theses are prepared on Keats, and 
books are published on Keats, but not on me. If every 
business letter that I have dictated, and by which I 
gained as much money or more than all Keats’ wages, 
had brought me as much love and admiration as 
Keats’ writings brought to him, then. .. . And how 
much love and admiration did I win? None. 

“Fortunately, none” would be the right expression 
because many moneyed men get less than nothing 
(in scientific language: a negative amount). During 
the recent preelection campaign, some candidates were 
accused of friendship with gambling kings. Friendship 
with a man who has more money than all the poets 
and mathematicians of the nation together appears 
as a crime in the eyes of the “world.” 

IT am fed up. I strike. I quit money-making for 
purest scientific endeavor. Have you any suggestion 
as to what I should discover first? 

Yours very truly, 
A Moneyep Man 
(Name supplied on request) 
Woodside, Long Island, N. Y. 


Alcohol Metabolism 


BEERSTECHER has stated (Science, 112, 312 [1950]) 
that establishment of a figure for maximal human con- 
sumption of ethyl alcohol has “many important im- 
plications in both medical and legal practice” and 
brought forth evidence which he felt invalidated our 
estimate of a quart of 100-proof liquor per day for 
a man of average weight (Science, 109, 594 [1949]). 
He stated that he knew two persons who consumed 
substantially twice this amount over extended periods 
of time. One would like this sort of evidence presented 
in a more scientific manner before accepting it. It is 
quite true that a 70-kg man can consume more than 
the estimated amount in 24 hr; an additional 600 ml of 
100-proof liquor would be required to bring his blood 
alcohol concentration up to 500 mg/100 ml, about the 
maximum tolerated by man. Thus in the first 24 hr his 
consumption could be close to 2 qts, but this would be 
eut to 1 on subsequent days. 

That there may be a rare individual with an ex- 
tremely efficient enzyme system for metabolizing al- 
cohol cannot be denied, and our figures for both dogs 
and men show a considerable range; but even if the 
fastest rates of metabolism of alcohol that we have 
recorded are used, the quart a day remains a ciose 
approximation. 

As to the concentration of alcohol our dogs were 
supplied with, namely 10%, being below the optimal 
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for maximal consumption, we found that, if the eon- 
centration were raised to 20%, there was no actual 
increase in the amount of alcohol consumed; the dogs 
limited their fluid intake to avoid greater aleohol in- 
take, with the result that their health was impaired 
by dehydration. 

It is quite true that small animals, such as the rat 
and mouse, can metabolize greater amounts of alcohol 
per unit body weight, roughly proportional to their 
basal metabolic rates. Since our figures were obtained 
in dogs, with a higher BMR than man, this factor 
should tend to make our estimate too high. 

As to greater loss of alcohol in breath and urine 
with high blood aleohol concentrations, a little simple 
arithmetic will make it obvious that, at a blood aleohol 
concentration of 500 mg/100 ml, assuming a urinary 
output of 21 daily, 10 g of aleohol would be eliminated 
in the urine and about the same amount in the breath, 
or a total equivalent to less than 2 oz of liquor. 

If we estimate a maximal intake of 2 quarts, as 
Beerstecher advocates, we run into trouble on the 
basis of heat production. Thus, we have 720 g of aleo- 
hol to burn, producing 4,320 cal. Work with radio- 
active carbon incorporated in aleohol has demonstrated 
that aleohol is burned promptly and fairly completely 
rather than being converted to other substances for 
storage in the body, and it is known that muscular 
exercise does not increase the rate of alcohol metab- 
olism. Thus we are confronted with the phenomenon 
of a man at essentially basal conditions producing 
over 4,000 calories in 24 hr. If this were true, cer- 
tainly the aleoholic would reap his reward of hell-fire 
prematurely. 

Henry NewMan 
Stanford University School of Medicine 
San Francisco, California 


Ecological Use of Meteorological 
Temperatures 


THE interesting report on “The Response of Plants 
to Climate,” by F. W. Went (Science, 112, 489 [1950]), 
serves to emphasize the need for a clear understanding 
on the part of biologists of the significance and limita- 
tions of meteorological and climatological tempera- 
tures. These temperatures, because of the peculiar 
needs of synoptic meteorology, are measured under 
protection from solar insolation and at some distance 
above the ground, generally about 6 ft. Both these 
facts seriously affect the problem of relating biologic 
responses to specific environmental temperatures. 

First, the relationship of the temperature of plant 
parts and the immediately adjacent air to the meteor- 
ological air temperature clearly will depend largely 
on the radiative characteristics of the plant parts. 
Since the thermometer is never exposed to the sky, 
the same meteorological temperature may be accom- 
panied by widely differing plant temperatures under 
natural conditions. As Went points out, the practical 
grower must know how temperature affects his crop 
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at different light intensities. From the meteorolegical 
point of view, it appears rather foolhardy to consider 
air temperature without reference to radiation con- 
ditions in any discussion not confined to matter with 
the radiative characteristics of air. 

Second, and probably less widely recognized, is the 
significance of the elevation of the thermometer. 
Under natural conditions, vertical temperature gradi- 
ents in the lowest few feet of the atmosphere are 
tremendous. It has been pointed out, for example 
(Baum, W. A. Ecology, 30, 104 [1949]), that the 
difference in summer mean monthly temperatures be- 
tween 6 ft and 3 in. above the ground at Burlington, 
Vt., is the equivalent of a horizontal north-south 
difference of about 380 miles at the standard level 
of meteorological observations. Many plants, spend- 
ing much of or all their lives very close to the earth’s 
surface, are therefore subject to environmental tem- 
perature conditions appreciably different from those 
represented by ordinary climatic data. Caution must 
therefore be exercised in the comparison of laboratory 
results, based on a thermally homogeneous atmosphere, 
with meteorological temperatures. 

Werner A. Baum 
Department of Meteorology 
Florida State University 


Photographic Reproduction of Laboratory 
Records Directly on Printing Paper* 


FREQUENTLY in research or classroom work it is 
desirable to make a number of prints of kymograph 
or other records. The use of a lens system in the pho- 
tographie procedure produces side-to-side reversal of 
the image and prevents direct printing on photo- 
graphic paper, thus requiring an intermediate picture 
on a photographic plate before the print can be made. 
If, however, a concave mirror is used in forming the 
image, the print can be made directly from the kymo- 
graph record to the photographic paper. There is then 
no side-to-side reversal of the image but only a re- 
versal from black to white, a change which, in many 
cases, is not important. 

The arrangement we have used successfully in this 
laboratory is illustrated in Fig. 1. The kymograph 
record is clipped onto rack A, the photographic paper 
onto rack B, with its emulsion facing the concave 
mirror, M. Haloid paper of 6 em width, cut from rolls 

1This work was supported by a research grant from the 


Division of Research Grants and Fellowships, National In- 
stitutes of Health, U. 8S. Public Health Service, 
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of 175-ft length, was used. A few seconds’ exposure 
by the shielded flood lights (S, L) is sufficient, and 
subsequent development and fixing are rapid. This sys- 
tem can be mounted along the wall of the darkroom, 
and considerable red safelight illumination is permis- 
sible. The mirror used was front-surfaced and had a 
focal length of 3 ft. The object and image distances 
were chosen for convenient reduction (usually about 
14) of the object size. The usual formula relating ob- 
ject distance (p), image distance (q), and focal length 


(f)—namely, = the relative positions of 


the elements of the system. 

A typical kymograph record and the photographie 
image of it are also shown in Fig. 1. Some distortion 
of the image might be expected, since the focal planes 
in this system are curved surfaces. However, exami- 
nation of the photograph of a rectangular grid (Fig. 
1) shows that the distortion has been minimized in this 
setup by using a long focal length lens and by locating 
the object and image areas close to the optical axis. 

J. L. NICKERSON 
V. V. GLAVIANO 
Department of Physiology 
College of Physicians and Surgeons 
Columbia University 


Lewis H. Sarett, of Merck & Co., Inc., who syn- 
thesized the antiarthritis drug cortisone, has been 
chosen to receive the Leo Hendrik Baekeland Award 
of the American Chemical Society’s North Jersey 
Section for 1951. Dr. Sarett was cited for his “out- 
standing achievement in creative chemistry.” The 
Baekeland Award, which consists of a gold medal and 
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$1,000, is sponsored by the Bakeiite Division, Union 
Carbide and Carbon Corporation, and is conferred 
biennially upon an American chemist under 40 in ree- 
ognition of accomplishments in pure or industrial 
chemistry. Presentation of the 1951 award will be 
made at a dinner meeting of the North Jersey Sec- 
tion in Newark on April 23. 
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Book Reviews 


The Anatomy of the Gorilla. The Henry Cushier 
Raven Memorial Volume; a collaborative work of 
The American Museum of Natural History and 
Columbia University. William King Gregory, Ed. 
New York: Columbia Univ. Press, 1950. 259 pp. 
$15.00. 

Readers with the common misconception that the 
19th century saw the completion of all worth-while 
gross anatomical investigation may be surprised at the 
appearance of this volume. Anatomists, anthropolo- 
gists, paleontologists, and a variety of experimental 
biologists, however, who know from sad experience the 
frustrating deficiencies in our knowledge of the pri- 
mates, will give it a hearty welcome. There is hardly 
a primate genus for which the published accounts yield 
data adequate for modern needs, but in many respects 
the gorilla has been most in need of study. 

Although the other great apes were first studied in 
the 17th century and early were the subjects of classic 
attempts at monographs (Tyson on the chimpanzee 
in 1699 and Camper on the orangutan in 1782), the 
gorilla has never been so treated. A partial explana- 
tion of this seeming neglect of so interesting an ani- 
mal is not hard to find. In the first place, the gorilla 
was totally unknown to science until 1847, when it 
was described by Savage, a medical missionary to the 
Congo, and Wyman, a Harvard anatomist. Their ac- 
counts, plus the learned papers by Owen and the lurid 
accounts by Du Chaillu, soon brought the animal wide 
general and scientific attention. Because of the diffi- 
culties, however, in obtaining well-preserved, whole 
specimens of such a large, fierce, rare, and remote 
animal, most of the contributions were based on skulls, 
in some cases on complete skeletons, rarely on entire 
but poorly preserved cadavers. As a result no thor- 
ough account of the animal’s structure has been pub- 
lished—the nearest approach being, perhaps, the well- 
presented account of the anatomy of a fetus by 
Deniker in 1885. 

The present volume is the result of a long series of 
difficult and laborious efforts on the part of several 
individuals. The major share of the credit certainly 
belongs to the man to whom the volume has been ap- 
propriately dedicated—Henry Cushier Raven, late 
eurator of the Department of Comparative Anatomy 
at The American Museum of Natural History. He 
actually collected the gorillas on the American Mu- 
seum—Columbia University African Expedition, 1929- 
30 (chronicled in W. K. Gregory and H. C. Raven, 
In Quest of Gorillas, Darwin Press [1937]) and began 
their dissection and description, supervising the prepa- 
ration of the plates. These excellent beginnings were 
eut short by his early death in 1944. John Erie Hill, 
his successor at the museum, undertook to continue the 
work, calling upon five noted anatomists to make spe- 
cial studies. His untimely death in 1947 once more 
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brought the work to a halt, and interested scholars 
despaired of ever seeing this valuable work in print. 
Fortunately, Raven’s senior colleague, the eminent 
comparative anatomist and paleontologist W. K. 
Gregory, undertook the task of putting the manu- 
seripts in editorial order and writing the necessary 
introductory material. 

As a result of its complex history this volume does 
not represent the finished monograph envisioned by 
its originator. It consists of five parts, of which only 
one is the work of Dr. Raven, and that not in its 
entirety. A one-page preface by Dr. Gregory explains 
something of these circumstances. Part I, also by Dr. 
Gregory, is a short biographical sketch and a bibli- 
ography of Raven’s published work, with tributes by 
his friends and colleagues. Part II is the heart of the 
volume, containing all Raven’s descriptions and the 
supplementary work of Dr. Hill. It is a regional 
presentation, dealing most thoroughly with the head, 
neck, and appendages, concentrating on the skeleton 
(exclusive of the skull), musculature, blood vessels, 
and peripheral nerves; there is very little on the ab- 
dominal and thoracic viscera, almost nothing on the 
articulations, central nervous system, and sense organs. 
The text is mainly a descriptive account of individual 
muscles presented in the classic pattern: form, posi- 
tion, origin, insertion, innervation. There are short 
sections on the articulated skeleton and laryngeal sac, 
and scattered notes on vascular supply. The 96 plates 
illustrating this section were executed by artists under 
the supervision of Raven and, later, Hill. They are ex- 
ceedingly well done, rendering form and texture in 
a beauty and clarity that make their perusal a pleasure 
as well as a profit. 

The text is frankly an edited transcription of Dr. 
Raven’s notes, supplemented by those of Dr. Hill. 
This is apparent in the spottiness of coverage, the 
unrelieved cataloguing of details, the few comparative 
remarks, the almost total absence of bibliographical 
and historical references, and the casual quality of 
the text figures (hardly more than inked copies of the 
dissection sketches left unfinished by the artists of the 
plates). Exactly how Dr. Raven would have organized 
and finished these excellent beginnings we cannot 
know, but it is only fair to his memory to remind the 
user that this section is not to be judged as a finished 
product. 

Part III consists of special studies which largely 
make up for the deficiencies in the Raven-Hill manu- 
seripts; S. L. Washburn has treated the thoracic vis- 
cera and H. Elftman and W. B. Atkinson the ab- 
dominal viscera and female reproductive system. These 
chapters are also more typical of modern comparative 
anatomical methods, especially Washburn’s analysis 
of the primary factors responsible for a whole com- 
plex of related structural features in the thorax. Part 
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IV, a study by W. L. Straus, Jr., of the microscopic 
anatomy of the skin, and Part V, a series of studies 
by A. H. Schultz on growth changes and certain skull 
features, fill out further deficiencies and exemplify 
more modern techniques and viewpoints. There remain 
regions of the gorilla’s anatomy that are quite un- 
represented in this volume, but published accounts 
of some of them are available elsewhere. Bibliographic 
references to these would have enhanced the value of 
the book. 

Incomplete though it is, this large, handsome volume 
represents one of the best anatomical treatments of 
any infrahuman primate and stands as a fitting me- 
morial to a worthy man and a real scientist. 

G. E. Ertkson 
Department of Anatomy 
Harvard Medical School 


Treatise on Powder Metallurgy: Applied and Phys- 
ical Metallurgy, Vol. II. Claus G. Goetzel. New 
York: Interscience, 1950. 910 pp. $18.00. 

Since the publication of the first volume of Goetzel’s 
Treatise on Powder Metallurgy this reviewer has ob- 
served with satisfaction the excellent reception the 
book received and has awaited the release of this sec- 
ond volume with high expectations; nor has he been 
disappointed by the reality. In the field of applied 
powder metallurgy this is again a truly encyclopedic 
work, and it is well organized, well documented, and 
well indexed. 

It is evident that the author has set himself the 
enormous task of gathering in one place virtually 
everything that has been revealed in the technical and 
patent literature, as well as much previously unpub- 
lished material, concerning the products and uses of 
powder metallurgy, the materials being used, or that 
could be used, and the conditions of manufacture and 
application. In so doing, many of the more important 
technical papers are abstracted so fully that the reader 
need refer to them only for minor details. Lesser sub- 
jects are treated briefly, but with sufficient reference 
to the literature to guide the reader in an exhaustive 
search of his particular field of interest. Among the 
valuable and unusual features of the book is the in- 
clusion of references to materials and processes that 
have failed, either for technical or economic reasons. 
All this wealth of material is built into a coherent ac- 
count that may be read in sequence, or be used as a 
subject reference source, with equal satisfaction. 

Among the major classes of subjects treated are: 
refractory metals, hard metals, electrical materials, 
magnetic materials, ferrous and nonferrous structural 
materials, porous products, friction products, dental 
alloys, and many related materials. In addition the 
author has included whole chapters dealing with the 
comparison of properties of powder metal products 
with those of materials manufactured in other ways, 
a survey of potentially useful powder metals and al- 
loys, stress analysis of sintered products, testing meth- 
ods, and theories of bonding and sintering. 
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Although it would be untruthful, and possibly mis- 
chievous, to say or to intimate, that this book is with- 
out faults of omission and commission, this reviewer 
feels that its users will agree with him that Dr. Goet- 
zel has produced a highly useful and usable treatise 
and one that is almost certain to be regarded as a 
“must” for the bookshelf of the metallurgist and the 
design engineer. The purchaser should be advised, 
however, that the first and second volumes are par- 
tially interdependent, so that the possession of both 
is to he recommended. A third, and final, volume will 
present a classified and annotated bibliography of the 
technical and patent literature of powder metallurgy. 

FreDERIcK N. RHINES 
Metals Research Laboratory 
Carnegie Institute of Technology 


Advances in Genetics, Vol. III. M. Demeree, Ed. New 
York: Academic Press, 1950. 267 pp. $6.80. 


The third volume in this series contains six contri- 
butions, two or three of which may be praised highly, 
and all of which have considerable value. The chief 
criticism to be made is that certain of the reviews are 
too limited in scope or too biased by an individual 
point of view to be as useful as they might have been, 
were they more inclusive and more objective. 

The first contribution, by Berthe Delaporte, is ap- 
propriately called “Observations on the Cytology of 
Bacteria,” for it is in no sense a comprehensive re- 
view of bacterial cytology, but is more like a sum- 
mary of the author’s own observations. In picking 
out yeast cells as a comparative object, the author 
has done so because their “structure is well known”— 
this in spite of the vigorous controversy still going on 
about the identification of the true nucleus in yeast 
cells. Nor is there even a mention of the brilliant work 
of the author’s own compatriots, Tulasne and 
Vendrely, who have so effectively used ribonuclease 
to demonstrate the distinction between desoxyribonu- 
cleic acid and ribonucleic acid in bacteria. The obser- 
vations reported here represent an application of 
Giemsa and Feulgen stains to a variety of bacteria, 
along with stains for lipids, metachromatic granules, 
and glycogen made on organisms from the same cul- 
ture and at the same age. 

The competent review of “The Biochemical Genetics 
of Neurospora,” by N. H. Horowitz, would raise the 
question whether another review of this field, so often 
covered in recent months, is really needed just now, 
were it not that the author has included an original 
section discussing the “one gene—one enzyme” theory 
of gene action. Here pertinent criticisms of the theory 
have been considered, particularly the question 
whether the methods of detecting biochemical mutants 
automatically lead to a selection of just those that fit 
the theory. Using mutants that have a biochemical 
requirement over a specifie temperature range only, 
Horowitz has compared the proportions of mutants 
losing an indispensable function and those losing a 
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dispensable one. His conclusion is that the fraction of 
genes with but a single function is at least 71-73 per 
cent. This makes it “unlikely that selection can account 
for the observed high frequency of unifunctional 
genes.” The discussion of the nature of gene action is 
well balanced and stimulating. 

E. B. Lewis has written a very much needed review 
of “The Phenomenon of Position Effect.” Perhaps it 
marks the end of an era in the study of this phe- 
nomenon, for the more recent studies of Barbara 
McClintock on the “activator” and “dissociation” loci 
in maize and their extraordinary capacity to produce 
position effects may well require a complete revision 
of current concepts. The question of the generality 
of the V- and S-types (variegated and stable) of 
position effects distinguished by Lewis remains: what 
proportion of genes is subject to position effect? And 
what is the ratio between V-type and S-type effects 
among susceptible genes? 

A. R. G. Owen has contributed a theoretical study 
of genetical recombination. As a review of that field, 
the paper appears limited by a lack of cognizance of 
many previous efforts to develop mathematical theories 
for this phenomenon—e.g., those of Kérésy and Lud- 
wig. The author might have been more cautious by 
reason of the forgotten failures of others. More seri- 
ous is the defect imposed by unsound or weak basic 
assumptions, in this ease (1) complete reliance on 
Mather’s theory of the serial formation of chiasmata 
from the centromere, and (2) the assumption that in- 
terference is a purely intrachromosomal effect. The 
Drosophila data suggest that the tip of the chromo- 
some, as well as the centromere, has a primary effect 
upon interference; and the existence of inter- 
chromosomal interference, first established by Schultz 
and Redfield and independently by the reviewer, has 
been repeatedly confirmed by others. For these and 
other reasons, it seems doubtful that the theory ad- 
vaneed by Owen will be superior to the empirical 
relations established by Haldane and Kosambi. 

A review of “Corn Breeding,” by Frederick D. 
Richey, is highly informative but strongly marked by 
the author’s individual views. A very different review 
would have been written, for example, by Brieger, 
whose recent analysis of the causes of heterosis has 
led to conclusions at variance with those presented 
here. The extent of the chasm may be seen in the 
failure of Richey to cite Brieger’s work at all. 

“Parthenogenesis in Animals” has been very ex- 
tensively surveyed and summarized by Esko Suo- 
malainen. This comprehensive review will long remain 
a chief reference work on the subject. 

Volume 3 of Advances in Genetics is 105 pages 
shorter than Volume 2, which was 88 pages shorter 
than Volume 1. This represents a reduction of 41 per 
cent in subject matter. The price being $6.80, the cost 
to the purchaser of the series has increased from 1.63 
cents per page to 2.54 cents per page, an increase 
that seems to be completely out of line with the cost 
of most comparable volumes, either of the same or 
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of other publishers. Publishers, as well as purchasers, 
ought to be aware of the yardstick of cost per page. 
For a largely unillustrated book (only the Delaporte 
article has more than one illustration), the cost of 
this volume is exorbitant, and once again raises the 
question whether the less expensive form of a review 
journal for such articles is not better. 

BENTLEY GLass 
Department of Biology 
The Johns Hopkins University 


Encyclopédie Entomologique: La Biologie des 
Diptéres, Vol. XXVI. E. Séguy. Paris, France: 
Paul Lechevalier, 1950. 609 pp. 4,000 fr. 


This new volume on the Diptera is the result of 
years of study of this order and it follows a long 
series of well-known descriptive papers and mono- 
graphs, including three earlier monographs in the 
Encyclopédie Entomologique series, by this author. 

Because of the economic significance of the Diptera, 
they have been the subject of many investigations in 
the field and laboratory. Indeed, as Séguy points out 
in the introduction, more than 60,000 papers have been 
published on the order since the time of Redi. To at- 
tempt to include more than a fraction of them in any 
one work would be a herculean task. In this volume the 
author presents the characteristics of typical repre- 
sentatives of the 120 families of the order, stressing 
field observations more than laboratory experimenta- 
tion. The literature covered is tremendous, and is pre- 
sented in two ways: a special bibliography after each 
section, and a summary bibliography at the end of 
the book. 

Foliowing a very brief summary of the ordinal 
characteristics, the first section of the book deals with 
the morphology and physiology of the organ systems 
of typical imagoes. This is followed by several chap- 
ters on modes of reproduction, mating behavior, ovi- 
position, and a description of the egg and eclosion. 
Similar treatment is given to the larval forms, fol- 
lowed by a diseussion of metamorphosis, pupation, 
and einergence. A general consideration of habitats, 
diets, and reactions of imagoes to environmental fac- 
tors introduces the disenssion of the spread and zooge- 
ography of the Diptera. The larger portion of the 
second half of the monograph presents a most thor- 
ough annotation of the dipterous fauna of every con- 
ceivable aquatic and terrestrial environment, from 
high aretie to tropic, from bamboo internode to man’s 
domicile. The reviewer found the microcavernicolous 
eategory (plant galleries, arthropod burrows, etc.) a 
very convenient one for grouping a number of hetero- 
geneous habitats. The fauna of the various environ- 
ments are considered by developmental stage, repro- 
ductive and feeding behavior, and systematic position. 
A chapter on parasitic Diptera completes this section, 
although representatives of this group are mentioned 
throughout the earlier text. A brief descriptive classi- 
fication of the Diptera completes the book. 

The material is very well organized and simply 
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presented, and the amount of it squeezed into so few 
pages is tremendous. It is well illustrated (225 fig- 
ures; 10 plates, 7 of which are in color) and well 
documented with both classical and recent works. This 
volume is a most weleome companion to the preced- 
ing monographs of the series and is a well-rounded 
and complete biology of the Diptera. 

Greorce A. Epwarps 
Department of Biology 
Tufts College 


Renal Function. Transactions of the First Confer- 
ence, October 20-21, 1949. Stanley E. Bradley, Ed. 
New York: Josiah Macy, Jr. Foundation, 1950. 
172 pp. $2.50. 

Recognizing that “scientific communications at 
scientific meetings and in the journals have been forced 
into a narrow mold...” the Josiah Macy, Jr. Founda- 
tion wisely gathers a select group of scientists in an- 
nual two-day conference for the purpose of catalyzing 
communication and integrating ideas in chosen fields. 
It has published here the proceedings of its first con- 
ference on renal function, dealing primarily with the 
cellular kinetics of renal tubular activity in urine 
formation. The result is a spirited little volume which 
stands apart from the parade of generally feckless 
contributions to the literature on the kidney. 

The topics discussed are the morphological aspects 


of renal tubular secretion and reabsorption (Oliver) ; 
role of glutaminase in tubular processes (Binkley) ; 
biochemical aspects of renal tubular transport (Tag- 
gart); tubular secretion of potassium and acid (Ber- 
liner) ; and water reabsorption by renal tubules (Wes- 
son, Jr.). Although much of the content is provocative 
—i.e., the raw albeit savory hypotheses as to the role 
of intracellular enzymes in tubular transport—there 
is no need to examine the material in detail; most of it 
appears elsewhere. The chief virtue of the whole lies 
in its record of the differing, divergent, and hitherto 
unknown opinions of the distinguished members and 
guests of the conference on a host of points arising 
during the discussions. Pages 134-137 are delightful 
where one finds Oliver, Fremont-Smith, and, dia- 
metrically, Shannon finally constrained to set forth 
their philosophical proclivities. 

Because of the involved biochemical and general 
physiological speculations in this book, it is doubtful 
if any but Oliver’s section can be read easily by the 
clinician unless he is acclimated to the rarefied air of © 
pure research. But all serious workers concerned with 
the kidney and, particularly, students who wish to 
learn of the progress in this field should find the 
volume exciting. 

A. V. Wor 
Department of Physiology and Pharmacology 
Albany Medical College 


Scientific Book Register 


Physiological Mechanisms in Animal Behaviour. Sym- 
posia of the Society for Experimental Biology, No. IV. 
New York: Academic Press, 1950. 482 pp. $6.00. 

Trends in Gerontology. Nathan W. Shock. Stanford, 
Calif.: Stanford Univ. Press, 1951. 153 pp. $2.50. 

A Classified Bibliography of Gerontology and Geriatrics. 
Nathan W. Shock. Stanford, Calif.: Stanford Univ. 
Press, 1951. 599 pp. $15.00. 

Cloud Physics. D. W. Perrie. Toronto, Canada: Univ. 
Toronto Press; New York: Wiley, 1950. 114 pp. $4.50. 

Amino Acids and Proteins: Theory, Methods, Applica- 
tion. David M. Greenberg, Ed. Springfield, IIl.: 
Thomas, 1951. 950 pp. $15.00. 

The Main Stream of Mathematics. Edna E. Kramer. 
New York: Oxford Univ. Press, 1951. 321 pp. $5.00. 
Patterns of Sexual Behavior. Clellan 8. Ford and Frank 
A. Beach. New York: Harper, 1951. 307 pp. $4.50. 
The Wealth of India: A Dictionary of Indian Raw Ma- 
terials and Industrial Products, Vol. II covering letter 
**C.’? 8, 8. Bhatnagar, Ed. New Delhi, India: Council 
of Scientific & Industrial Research, 1950. 427 pp. 

Rs. 25/— or 40 sh. 

Laboratory Design. National Research Council Report on 
Design, Construction and Equipment of Laboratories. 
H. 8. Coleman, Ed. New York: Reinhold, 1951. 393 pp. 
$12.00. 

Anopheles and Malaria in the Near East. London School 
of Hygiene and Tropical Medicine, Memoir No. 7. 
H. 8. Leeson et al. London, Eng.: H. K. Lewis, 1950. 
223 pp. 35 sh. 


Elasticity. Proceedings of the Third Symposium in Ap- 
plied Mathematics of the American Mathematical So- 
ciety. R. V. Churchill, Erie Reissner, and A. H. Taub, 
Eds. New York: McGraw-Hill, 1950. 233 pp. $6.00. 

The Petrology of the Sedimentary Rocks. 3rd ed. F. H. 
Hatch and R. H. Rastall; rev. by Maurice Black. 
London: Thomas Murby; New York: Macmillan, 1950. 
383 pp. $4.00. 

Byproducts from Milk. Earle 0. Whittier and Byron H. 
Webb. New York: Reinhold, 1950, 317 pp. $6.00. 

The Identification of Molecular Spectra. 2nd ed. R. W. 
B. Pearse and A. G. Gaydon. New York: Wiley, 1950. 
276 pp. $8.50. 

Handbook of North Dakota Plants. Orin Alva Stevens. 
Fargo, N. D.: North Dakota Institute for Regional 
Studies, North Dakota Agricultural College, 1950. 
324 pp. $4.50. 

The Cacti of Arizona, 2nd ed. Lyman Benson. Albuquer- 
que, N. Mex.: Univ. New Mexico Press, 1950. Pub- 
lished for the University of Arizona Press. 135 pp. 
$4.00. 

Copper Metabolism: A Symposium:on Animal, Plant 
and Soil Relationships. William D. McElroy and Bent- 
ley Glass, Eds. Baltimore, Md.: Johns Hopkins Press, 
1950. 443 pp. $6.00. 

Progress in Nuclear Physics, Vol. 1. O. R. Frisch, Ed. 
New York: Academic Press; London: Butterworth- 
Springer, 1950. 224 pp. $6.80. 

Physics in Chemical Industry. R. C. L. Bosworth. London- 
New York: Macmillan, 1950. 928 pp. $12.75. 
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News and Notes 


Symposium on Radiobiology* 


James J. Nickson 
Memorial Hospital, New York 


A symposium on radiobiology, sponsored by the 
National Research Council, assisted by the Atomic 
Energy Commission and the Office of Naval Research, 
was held June 14-18 at Warner Hall, Oberlin College, 
Oberlin, Ohio. H. L. Friedell, chairman of the com- 
mittee that planned and arranged the program, was 
in general charge of the meeting. He was assisted by 
G. Failla, 8. C. Lind, A. M. Brues, K. Sax, and A. H. 
Dowdy, who served as presiding chairmen. 

In an address of weleome W. E. Stevenson, presi- 
dent of Oberlin, related some significant incidents in 
the early life of the college and sketched its later 
development. An address on the work of the National 
Research Council, by D. W. Bronk,. Chairman, out- 
lined the nature and scope of its operations and called 
attention to the responsibilities of scientists, as set 
forth in its charter, to serve in an advisory capacity 
to agencies of the government in matters pertaining 
to science. 

The principal speakers at the various sessions were 
P. Morrison, U. Fano, R. R. Wilson, A. K. Solomon, 
C. A. Tobias, R. Livingston, R. L. Platzman, H. Eyr- 
ing, M. Burton, W. M. Dale, G. Hevesy, E. S. G. 
Barron, M. D. Kamen, R. Latarjet, N. J. Giles, Jr., 
H. J. Muller, A. Hollaender, R. E. Zirkle, T. C. Evans, 
S. Warren, H. B. Jones, W. R. Russell, and A. M. 
Brues. 

The first session was devoted to the physical proc- 
esses leading to the absorption of energy from a beam 
of ionizing radiation. The present state of our knowl- 
edge on this subject was summarized. The physical 
properties of beams of high-energy particles and of 
neutrons were considered in detail. The discussion 
from the floor dealt largely with the uncertainties in 
the physical interpretation of the interaction of ion- 
izing radiation in matter, and there was also lively 
discussion on the anticipated advantages and diffi- 
culties in the clinical use of high-energy electron and 
proton beams. 

The session on chemistry opened with a general con- 
sideration of the kinds of chemical reactions induced 
by ionizing radiation. Because of the uncertainties of 
our knowledge in this field, primary emphasis was 
given to chemical reactions in the gaseous phase, with 
particular stress on systems sufficiently complex to 
point the way toward a correct interpretation of bio- 
logical systems but also sufficiently simple so that an 
application of approximate quantum mechanical and 
statistical calculations is possible. Second-order events 


1 Received February 13, 1951. 
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in the absorption of energy in liquids were critically 
presented. The session closed with a thorough con- 
sideration of the chemical events associated with the 
absorption of ionizing radiations. The discussion was 
vigorous, and centered around the issue of the relative 
importance of secondary events produced by the pas- 
sage of an ionizing beam and the likelihood of the 
correctness of the picture of ionizing events in water. 

The biochemical session first summarized the state 
of our knowledge in this field; it was followed by a 
presentation of work on the effects of ionizing radia- 
tions on isolated enzyme systems, as well as on tissue 
metabolism. Recent work leading to a chemical theo- 
retical explanation of the effects of ionizing radiation 
on substances of biological importance, and particu- 
larly on thiol compounds, was also presented. Special 
emphasis was laid upon the effects of molecular oxy- 
gen, and O,H and OH radicals. The evidence for pref- 
erential absorption of energy in definite amounts by 
large molecules was examined. The discussion focused 
attention on the apparent inconsistencies of our data 
at the cellular level and appraised the merits of the 
proposed theoretical explanation for the chemical in- 
terpretation of the effects of ionizing radiation. 

The session on cellular radiobiology ineluded the 
presentation of recent evidence on the mechanisms of 
chromosome aberration production by ionizing radia- 
tions. An over-all review of the current status of the 
induction of radiation mutations by ionizing radiations 
was given, with particular stress on the implications 
of these effects on human activities. Secondary factors 
affecting sensitivity of microorganisms to radiation 
and a theoretical system to explain the various inter- 
actions, both primary and secondary, of radiation and 
biological material concluded the formal presentation 
for the day. 

Mammalian radiobiology was opened by a review 
of the data bearing on the influence of quality and 
quantity of radiation on the biologic effect. The acute 
effects of ionizing radiation on man, data largely de- 
rived from studies done on patients at Hiroshima and 
Nagasaki, were described. A critical interpretation of 
the probable effects of genic and chromosome muta- 
tion rates in man as a result of occupational or war- 
time exposures was presented. The session was closed 
by a consideration of the effects of nongenic late 
changes in mammals. 

Approximately 300 people were in attendance at 
the meeting. The papers presented, together with the 
relevant discussion, will be published as a monograph 
which, it is hoped, will be available this summer. 
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Scientists in the News 


On March 9, more than 4 months after the 24-man 
board was named, the President announced that Alan 
T. Waterman had been selected to serve as the first 
director of the National Science Foundation. Dr. 
Waterman brings to his new assignment a long aca- 
demic experience at Yale and an intensive training 
as a government scientist. Starting his government 
service on the National Research Defense Committee 
in 1942, he continued war work with the Office of 
Scientific Research and Development. After a short 
tour of duty with the Office of Research and Inven- 
tions, Dr. Waterman went with the Office of Naval 
Research and will relinquish his position as tech- 
nical director of ONR to take over the directorship 
of the National Science Foundation. Presumably his 
appointment will enable the Foundation ‘to start a 
program of activity and to establish media of com- 
munication that will inform the public regarding 
Foundation objectives under the limited appropria- 
tion of $225,000 currently available for its work. 


The Sir Robert Hadfield Medal for 1951 has been 
awarded to W. Barr, chief metallurgist and executive 
director of Colville’s, Ltd. 


Frank P. Brown has joined the staff of the National 
Bureau of Standards as chief of the Technical Services 
Section, Ordnance Development Division. Mr. Brown 
has been active in various engineering fields since 1927 
and for the past two years has been head of the elec- 
trical engineering and air-conditioning departments 
of The Pullman Standard Car Mfg. Co. 


Victor H. Calahan, chief biologist of the National 
Park Service of the U. S., is on a four-month tour 
of the Union of South Africa as a guest of the Na- 
tional Parks Board of Trustees. 


Harry J. Carman, for 7 years dean of Columbia Col- 
lege, and James Kip Finch, who directed the School 
of Engineering for 9 years, have been accorded emeri- 
tus status. Both continue active as teachers and in 
other professional capacities. Dr. Carman has recently 
been elected chairman of the board of Bard College 
and chairman of the trustees of the Institute of In- 
ternational Education. He has also been directing an 
important study of preprofessional education for the 
Survey on Medical Education. On February 15 he re- 
ceived the fifth annual Alexander Hamilton Medal of 
the college alumni, given each year to an outstand- 
ing alumnus or faculty member. Dean Emeritus Finch 
has also returned to the classroom as Renwick profes- 
sor of civil engineering. Both deans recently received 
the “Great Teacher Award” from Columbia’s Society 
of Older Graduates. 


Starting January 1, Jose Cuatrecasas, curator of 
Colombian Botany, Chicago Natural History Museum, 
assumed the status of a John Simon Guggenheim 
Fellow, in recognition of his distinguished work on 
the botany of Colombia. While a Guggenheim Fellow, 
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Dr. Cuatrecasas will prepare a critical catalogue of 
all plants known to occur in Colombia, using his own 
extensive collections as the basis for this work. 


The Institute of Metals, London, has made the 
following awards for 1951: The Institute of Metals 
(Platinum) Medal to Randolphe William Diamond, 
vice president and general manager of the Consoli- 
dated Mining and Smelting Company of Canada, 
Trail, B. C., in recognition of his outstanding serv- 
ices to the nonferrous metal industries; the W. H. A. 
Robertson Medal to Christopher Smith, chief metal- 
lurgist, James Booth and Company, Birmingham, 
Eng., for his paper on “The Extrusion of Aluminium 
Alloys;” and the Walter Rosenhain Meda! (first 
award) to Geoffrey Vincent Raynor, professor of 
metal physics at the University of Birmingham, for 
his outstanding contributions to our knowledge of 
the constitution and formation of alloys. 


Newton B. Drury has resigned as director of the 


National Park Service, effective April 1, and will be’ 


succeeded by Arthur E. Demaray, associate director. 
Conrad L. Wirth, assistant director, will succeed Mr. 
Demaray as associate director, and Ronald F. Lee, 
chief of the Park Service History Division, will be- 
come assistant director. Mr. Drury has been director 
of the Park Service since August 1940. 


Bruce W. Gonser has been named assistant director 
to guide development of Battelle Institute’s enlarged 
program in unexplored fields of metallurgy and the 
chemistry of the less common metals. A veteran mem- 
ber of the Battelle staff, he will continue also to direct 
much research in nonferrous metallurgy. 


At a joint session of the Newcomen Society and The 
Franklin Institute, the Newcomen Medal for achieve- 
ment in the field of steam power-was awarded to Isaac 
Harter, chairman of the board of the Babcock & Wil- 
cox Tube Company. The medal was first presented in 
January 1944, to Rear Admiral Harold G. Bowen, 
USN, who had contributed to the increased steam 
pressures and temperatures now used in equipment 
aboard ships. 


Werner Heisenberg, of the University of Géttingen, 
has been appointed president of the newly created 
Forschungsrat (Research Council) of the German 
Federal Republic. The council acts in an advisory 
capacity to the government on all matters relating to 
science and is also the official representative of Ger- 
many in its foreign scientific relations. 


The Society of American Foresters has awarded the 
Sir William Schlich Medal for distinguished service 
to forestry to Ralph Sheldon Hosmer, of Ithaca, N. Y., 
professor emeritus of forestry at Cornell. At the same 
time, the first award of the Gifford Pinchot Medal 
for meritorious service to forestry in the public inter- 
est was made in absentia to Henry Solon Graves, of 
New Haven, Conn., dean emeritus of forestry at Yale. 


Edward C. Kendall, who shared the 1950 Nobel prize 
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in medicine for his work with cortisone and ACTH in 
the treatment of arthritis, will retire from the Mayo 
Foundation May 1. Dr. Kendall is professor of physio- 
logie chemistry at the foundation and, since July 1, 
1945, has been head of the Mayo Clinie’s biochemistry 
laboratory. 


Jean Lecomte, of the Sorbonne, is planning a visit 
to the United States during May and June. He will 
visit laboratories engaged in infrared research and 
attend the Infrared Conference at Ohio State Uni- 
versity. 


Irwin I. Lubowe has been appointed associate visit- 
ing dermatologist at the Metropolitan Hospital, New 
York. 


Randolph T. Major, vice president and scientific 
director of Merck & Co., Inec., has been named to re- 
ceive the 1951 Medal of the Industrial Research Insti- 
tute, “for his skill in building an outstanding research 
organization and his vision in guiding it toward the 
solution of important problems in the field of human 
health and nutrition.” Presentation of the medal will 
be made at the annual meeting in May 1951, in Wash- 
ington, D. C. The medal, established in 1945, is 
awarded annually for “outstanding accomplishment in 
leadership or management of industrial research which 
contributes broadly to the development of industry 
or the public welfare.” 


Gordon H. Michler, in charge of foreign government 
relations for Standard Oil Company (New Jersey), 
has been elected president of the Argentine-Ameri- 
ean Chamber of Commerce. Elected vice presidents 
were Ralph H. Thomson, of National City Bank of 
New York, George H. Meckes, of United States Steel 
Export Company, and H. W. Balgooyen, of American 
and Foreign Power Company. Allen N. Jones, of 
Morgan Stanley & Co., was named treasurer. 


F. J. Murray has been appointed head of the Bac- 
teriology Department of the Wm. 8S. Merrell Com- 
pany, Cincinnati pharmaceutical manufacturers. He 
has been associated with Merrell for the past three 
years; prior to this he was engaged in penicillin re- 
search and served as an instructor in bacteriology, im- 
munology, and serology at Purdue University. 


Isolation of a key chemical compound that appears 
to play a major role in the fundamental mechanisms 
by which both plants and animals live and grow was 
reported by Servo Ochoa, chairman of the Depart- 
ment of Pharmacology of the New York University 
College of Medicine. He addressed the annual meeting 
of the American Society of European Chemists and 
Pharmacists, describing the new compound called 
triphospho-pyridine nucleotide, abbreviated T.P.N. 
Dr. Ochoa received the Neuberg Medal Award of the 
society at the meeting. 


Bruce S. Old has been made vice president of Arthur 
D. Little, Inc. Dr. Old has been with the company 
since 1946, in charge of process metallurgy, and has 
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been a director since 1949. He resigned recently as 
part-time consultant to the Atomic Energy Commis- 
sion, where he was chief of the-Metallurgy and Ma- 
terials Branch, Division of Research. 


James A. Reid has been granted a leave of absence 
from his position as assistant director of research 
for Phillips Petroleum Company to accept appoint- 
ment by the RFC as assistant manager in the office of 
production, which handles the government synthetic 
rubber, tin, and abaca programs. Mr. Reid joined the 
Phillips organization in 1933 as a research chemist 
and advised on technical problems in the production 
of butadiene and other raw materials used in the 
government synthetic rubber program. 


George Rieveschl, Jr., director of chemical research 
for Parke, Davis & Co., received the Distinguished 
Service Award of the Detroit Junior Board of Com- 
merce, based on outstanding community service, 
leadership, and character. Dr. Rieveschl’s main re- 
search interests are in the fields of antihistamines 
and antispasmodies. 


Adolph H. Schultz has resigned his position as as- 
sociate professor of physical anthropology at The 
Johns Hopkins University to become professor of 
anthropology and director of the Anthropological 
Institute, University of Zurich, beginning April 15. 


Thomas F. Thompson, formerly chief, Geology and 
Explorations, Walla Walla District, Corps of Engi- 
neers, is now division geologist, South Pacifie Division, 
Department of the Army, at San Francisco. 


A. M. Zarem, director of Stanford Research Insti- 
tute’s Los Angeles Division and chairman of its Ap- 
plied Physics Research Department, and Philip M. 
West, of Los Angeles, physician and medical re- 
searcher, have been included in the U. 8. Junior 
Chamber of Commerce list of “America’s Ten Out- 
standing Young Men of 1950.” 


Colleges and Universities 


The Statistical Laboratory of. the University of 
California at Berkeley will offer this summer four of 
the usual undergraduate courses and two graduate 
courses. The latter will include lectures on rank cor- 
relation methods, time series analysis, and a seminar 
on time series and related problems. Both graduate 
courses will be given June 18-July 28 by Maurice G. 
Kendall, of the London School of Economies and Po- 
litical Science. Other visiting professors will be Grace 
E. Bates, Colin R. Blyth, and Gottfried E. Noether. 


The Tissue Culture Association is sponsoring 
(August 1-25) a course of lectures and laboratory 
instruction in principles and techniques, designed spe- 
cifically for M.D. or Ph.D. postgraduates. As in the 
past, it will be given in the laboratories of the Mary 
Imogene Bassett Hospital, Cooperstown, N. Y., under 
the direction of John H. Hanks, of the Leonard Wood 
Memorial, Harvard Medical School. Application 
forms (returnable by April 15) may be obtained 
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from Dr. Mary 8. Parshley, College of Physicians 
and Surgeons, 630 W. 168th St., New York 32. 


The George Cyril Graves Lectures at Indiana Uni- 
versity Medical School, April 10-12, will be given by 
Alan C. Burton, professor of biophysics, University 
of Western Ontario Medical School. His general sub- 
ject will be “The Application of Fundamental Laws 
of Physics to Physiology and Medicine.” 


Summer courses at MIT will include Corrosion, 
June 18-23, under H. H. Uhlig; Lubrication Engi- 
neering, June 11-12, under the direction of Jobn T. 
Burwell; Metal Cutting, June 25-July 6, in charge of 
Milton C. Shaw and P. A. Smith; and Hydraulic 
Power Control, July 9-20, under the direction of John 
A. Hrones. For further information write to Profes- 
sor Walter H. Gale, Room 3-107, MIT, Cambridge 39. 


The University of Michigan School of Public Health 
will hold a Diseussional on “Medical-Personal Rela- 
tions in Industry” May 17-19 for physicians, psychia- 
trists, psychologists, and other staff members in indus- 
trial medical departments. Public Health faculty 
members will be in charge of the program and will be 
assisted by appropriate specialists from eight other 
faculties of the university. For further information 
write to Harry E. Miller, Director of Continued Edu- 
cation, School of Public Health. 


Oregon State College will hold its annual Biology 
Colloquium April 21 on “The Effects of Atomic Ra- 
diations on Living Organisms.” Curt Stern, professor 
of zoology, University of California, Berkeley, will 
lead the discussion; other off-campus participants will 
be Luther Smith, Lauren R. Donaldson, and Simon T. 
Cantril. 


Pennsylvania State College will celebrate the silver 
anniversary of the Priestley Lecture series May 7-11 
by the participation of five speakers. The program will 
include Grover C. Chandlee, M. R. Fenske, Pauline 
Beery Mack, H. E. Longenecker, and Woidemar A. 
Weyl. 


The American Quarterly, formerly published at the 
University of Minnesota, will be published at the 
University of Pennsylvania, beginning with the spring 
1951 issue. Anthony N. B. Garvan has been ap- 
pointed editor, William Van O’Connor associate edi- 
tor, and Robert E. Spiller chairman of the Board of 
Editors. 

Mexico will be the locale of the Geography Field 
School in Latin America of the University of Texas 
June 17—August 25. Emphasis will be on the western 
Voleanic Axis and the adjacent Tierra Caliente of 
the Balsas Basin and coastlands in the states of 
Michoacan, Colima, Jalisco, and Nayarit. Apply be- 
fore May 1 to Professor Donald D. Brand, Depart- 
ment of Geography, The University of Texas, Austin 
12. Teaching fellowships in geography at the univer- 
sity are available to graduate students with undergrad- 
uate majors in geography. Applications must be re- 
ceived by Professor Brand before April 1. 
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Fellowships 


Through a five-year grant to the Roscoe B. Jackson 
Memorial Laboratory, Bar Harbor, Maine, the Car- 
negie Corporation of New York has made possible two 
summer research fellowships in the social and bio- 
logical sciences, each for $600 and research expenses. 
Applicants should have the Ph.D. degree or its equiva- 
lent and may address inquiries to J. P. Scott, Division 
of Behavior Studies. The awards will be announced 
on May 15. 


The Arthritis and Rheumatism Foundation has 
awarded the first national research fellowships for in- 
vestigation into the causes of arthritis. Five physi- 
cians, a chemist, and a bacteriologist, nominated by 
teaching institutions, were selected to receive the 
awards, which range from $4,000 to $6,000 and will 
go into effect July 1. 


International Nickel Company has established two 


new fellowships in metallurgical engineering at Illi-’ 


nois Institute of Technology. Each provides for two 
years’ study and pays $1,500 and tuition. The pro- 
gram will begin next September. A bachelor’s degree 
in metallurgical engineering from an accredited en- 
gineering college is required. 


One of the five winners of the 1951-52 Frank B. 
Jewett Postdoctoral Fellowships in the physical sciences 
was Ilse Lisl Novak, who will continue her research 
in relation algebras at the Institute for Advanced 
Study at Princeton. The other winners were Murray 
Gerstenhaber, mathematician; Donald R. F. Cochran, 
chemist; Stephen Prager, chemist; and Donald R. 
Yennie, physicist. 


Eleven investigators have received 1951 Lalor 
Foundation Fellowships at Woods Hole Marine Bio- 
logical Laboratory. New appointees are Jay Barton II, 
R. Benesch, L. S. Ciereszko, M. L. Karnovsky, and 
M. P. Schulman, in addition to Katsuma Dan, Misaki 
Marine Biological Station, Japan, and C. Barker- 
Jgrgensen, University of Copenhagen, from overseas. 
8S. S. Cohen, W. P. Jacobs, and A. H. Mehler will 
continue studies begun in 1950. 


Seven predoctoral Alumni Fellowships, ranging in 
value from $1,800 to $1,200, plus tuition fees, have 
been established at Michigan State College. Graduate 
students, either resident or nonresident, should apply 
to the Dean of the Graduate School before May 15. 
One $3,000 Alumni Fellowship is a:so available for 
special research for which the college has appropriate 
facilities. 


Monsanto Chemical Company has established a 
$1,500 fellowship, to begin June 1, in Saint Louis 
University’s Chemical Department for research in the 
field of x-ray crystal analysis, under the direction of 
Lyman J. Wood. Tuition and expenses will also be 
paid. 

The Sears-Roebuck Foundation has given a $10,000 
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Subsidiary Scholarship to the Chicago Medical School. 
This will subsidize the school for the difference be- 
tween what a student pays in tuition for a four-year 
course and the sum the school expends in the same 
period to provide training. 


Applications for the Stanolind Oil and Gas Com- 
pany Research Fellowship in Geophysics for 1951-52 
are being accepted by Caltech’s Division of the Geo- 
logical Sciences. Application forms, which must be 
returned before May 1, may be obtained from the 
Dean of Graduate Studies, Pasadena 4. 


Predoctoral research fellowships to provide an 
opportunity to conduct basic research in applied sci- 
ences relating to welding and its closely allied fields 
are being administered by the Welding Research Coun- 
cil, through its University Research Committee. Sti- 
pends may range up to $3,500. Two pre- or post-doe- 
toral fellowships are being offered by the council’s 
Plasticity Committee. Inquiries and applications 
should be sent to W. Spraragen, Welding Research 
Council, 29 W. 39th St., New York 18, not later than 
June 1. 


Grants 


Fourteen new unclassified research contracts in 
biology and medicine and five renewals bring to 212 
the number of unclassified projects in these fields being 
supported by the Atomic Energy Commission in col- 
leges, universities, hospitals, and private laboratories. 
Among the universities are Indiana (Felix Hauro- 
witz) ; State College of Washington (Luther Smith, 
H. Bayard Milne); Maryland (Theodore E. Wood- 
ward) ; Utah (M. M. Wintrobe and G. E. Cartwright) ; 
Duke School of Medicine (R. W. Rundles); North 
Carolina (D. P. Costello); Western Reserve (Har- 
land G. Wood and Lester O. Krampitz); Idaho 
(Ernest Wohletz); Fordham (Ellis V. Brown); and 
Louisiana State (H. E. Wheeler). 


The Herman Frasch Foundation is offering grants 
up to $10,000 a year for five years (subject to annual re- 
view) to aid research in agricultural chemistry. Inter- 
ested institutions should submit applications before 
July 1 to the Foundation, care of United States Trust 
Company, 45 Wall St., New York 5. 


An invitational conference on “The Effects of Early 
Experience on Mental Health” will be held September 
6-9, at Bar Harbor, Maine, in the Division of Be- 
havior Studies of the Roscoe B. Jackson Memorial 
Laboratory under a grant from the National Institute 
of Mental Health. 


Among the recipients of cancer teaching grants 
from the Public Health Service were the College of 
Osteopathic Physicians and Surgeons, Los Angeles 
($20,000), and Des Moines Still College of Osteop- 
athy ($25,000). Eighteen medical and 10 dental schools 
shared in the total allocation of $500,000. Surgeon 
General Scheele explained that, in thus awarding 
teaching grants to schools of osteopathy, “we are 
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recognizing the plain fact that a great many cancer 
eases are seen for the first time by osteopaths.” 


The Public Health Service has granted more than 
$900,000 to all 48 states, to interstate agencies, and to 
Puerto Rico and the territories of Alaska and Hawaii 
for the current fiscal year for studies relating to the 
prevention and control of water pollution. Congress, 
in authorizing an appropriation of $1,000,000 for 
each of the five fiscal years from July 1, 1948, to June 
30, 1953, provided that balances may be carried over 
for future allotment until the funds are expended. 


The United Negro College Fund has received a gift 
of $5,000,000 from John D. Rockefeller, Jr., toward 
its $25,000,000 plant improvement program for 32 
private Negro colleges. The gift is based on the pro- 
vision that the sum be matched by contributions from 
other donors and will initiate the 1951 endowment 
fund campaign. 


Meetings and Elections 


The American Academy of Dermatology and Syphil- 
ology elected the following officers at its Chicago meet- 
ing: president, Donald M. Pillsbury; vice president, 
James Lewis Pipkin; secretary-treasurer, John E. 
Rauschkolb (reelected). 


With the theme “The Heritage of the U.S.A. in 
Times of Crisis,” libraries throughout America will 
participate all during 1951 in observance of the 75th 
anniversary of the American Library Association. The 
75th Anniversary Committee, headed by Ralph E. 
Ellsworth, director of libraries at the State University 
of Iowa, will also sponsor two books. The first, to be 
written by Gerald W. Johnson and published by Har- 
per, will state, define, and show “in a reasonable, 
honest and objective manner, just what our heritage 
of experience and ideas contributes to a citizen’s un- 
derstanding of these problems.” The second book is te 
be an intensive source book on the topies covered by 
the Johnson book. The committee also announced a 
contest with $1,000 in awards for the best statements 
(under 2,000 words) which illustrate the power of 
books to influence the lives of men and women; and 
for the best statement from librarians concerning the 
problems worrying the citizens whom they encounter 
in their work. 


At the annual meeting of The Society for Research 
in Child Development, held in Detroit, February 20- 
21, Lester W. Sontag, of Fels Research Institute was 
elected president; Icie Macy Hoebler, Children’s Fund 
of Michigan, and Esther McGinnis, Merrill-Palmer 
School, were elected to the Governing Council. Char- 
lotte del Solar, of the Child Study Center, Yale, con- 
tinues as secretary, and Thomas W. Richards, of 
Northwestern, as treasurer and editor of child de- 
velopment publications. 


The Wildlife Society has recently elected the follow- 
ing officers: president, Warren W. Chase, School of 
Forestry and Conservation, University of Michigan; 
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vice president, Daniel L. Leedy, U. S. Fish and Wild- 
life Service; secretary, W. C. Glazener, Texas Game, 
Fish and Oyster Commission; and treasurer, Walter 
A. Gresh, Atlanta, Ga. (1952). 


The Board of Directors of the American Geological 
Institute, at its semiannual meeting in St. Louis, Feb- 
ruary 18, announced that the Association of Ameri- 
ean State Geologists had become a member of the in- 
stitute. Appointments from the association to the 
institute’s board are Wilson Laird (1951), and E. P. 
Rothrock (1951-52). The board also confirmed J. V. 
Howell, consulting geologist of Tulsa, Okla., as chair- 
man of the Publications Committee, and G. O. Raasch, 
of the Illinois State Geological Survey, as chair- 
man of the Committee on Public Relations. The 1951 
annual meeting of the board will be held in Detroit, 
Mich., in November. 


At the annual meeting of the Radiological Society 
of North America, Joseph C. Bell was chosen presi- 
dent-elect; John H. Gilmore, Ivan M. Woolley, and 
Edward A. Petrie, vice presidents. Donald S. Childs, 
secretary-treasurer, Howard P. Doub, librarian, were 
reelected, and Ira H. Lockwood became chairman of 
the Board of Directors. Two Gold Medal Awards 
were made at the meeting—one to James T. Case, 
professor emeritus of the Department of Radiology 
at Northwestern, and to Dr. Doub, who, in addition to 
being editor of Radiology, is radiologist-in-chief of 
the Henry Ford Hospital, Detroit. Wendell G. Scott, 
of Washington University School of Medicine, de- 
livered the Carman lecture on “Developments in 
Cardiovascular Radiology.” 


The American Type Culture Collection, of Washing- 
ton, D. C., has expanded its Board of Trustees to in- 
clude representatives of the American Institute of 
Biological Sciences (Nathan R. Smith), the National 
Research Council (Robert D. Coghill and George W. 
Irving, Jr.), and the Mycological Society of America 
(Ross W. Davidson). Continuing on the enlarged 
board are: Society of American Bacteriologists (R. E. 
Buchanan and Carl Lamanna), American Phyto- 
pathological Society (H. H. McKinney), American 
Association of Pathologists and Bacteriologists (M. H. 
Soule), and American Society of Zoologists (D. H. 
Wenrich). Freeman A. Weiss has recently become 
curator, and R. Lloyd Phillips assistant curator, of the 
Collection. 


Miscellaneous 


The American Forestry Association, 919 17th St., 
N.W., Washington, D. C., has announced 13 Trail 
Riders of the Wilderness trips for 1951. Organized in 
1933 on a nonprofit basis, the expeditions range in cost 
from $170 to $205 for about ten days and cover vari- 
ous wilderness areas in Idaho, Montana, New Mexico, 
Washington, Colorado, California, and Minnesota and 
the Canadian border. Anyone in good health and with 
a reasonable amount of riding experience, capable 
of adapting himself to living under wilderness condi- 
tions and at high altitudes, is eligible to become a Trail 
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Rider. The trips begin June 4 and extend through Sep- 
tember 10. 


Antibiotics and Chemotherapy, a new medical 
journal, is being published by the Washington Insti- 
tute of Medicine, with an editorial board composed 
of five Nobel prize winners: E. Chain, Alexander 
Fleming, Howard F. Florey, Bernardo Houssay, and 
E. C. Kendall. Henry Welch is editor-in-chief, and 
Felix Marti Ibaiiez is editor of the Spanish edition. 


Canada will begin construction of a new atomic pile, 
much larger and many times more powerful than 
the present NRX pile at Chalk River, this year. The 
new pile will assure continuity to the work at Chalk 
River and will offer excellent opportunities for nu- 
clear studies and increased facilities for peacetime ap- 
plications of radioactive materials. Cost of the new 
reactor is expected to be about 30 million dollars. 


Forty Swedish farmers and agricultural workers will 
come to the U. S. toward the end of March to 
make a six-month study of the American farming in- 
dustry. They have been invited by the Marshall organ- 
ization through the Swedish Department of Agriecul- 
ture. 


A. W. Zingg, Kansas State College, T. de Karman, 
Pasadena, and R. T. Knapp, Caltech, have been in- 
vited by the Centre National de la Recherche Scien- 
tifique, of Paris, to participate in the symposium on 
“Wind Action, Surface Hydrology, and Evaporation 
Phenomena in Arid Regions,” being held in Algiers, 
March 26-31. 


The Commandant Charcot, of the French Polar Re- 
search Expeditions, landed 14 Freneh scientists and 
an Australian glaciologist at Port-Martin (66° 50’ § 
by 141° 25’ E), Adélie Land, on January 9, to relieve 
the party of 11 which has just completed a year of 
research. Two members of the first over-winter party 
will remain a second year. In addition to meteorologi- 
eal and hydrographic studies, the French scientists are 
exploring the interior of Adélie Land with dogsleds 
and vehicles equipped with caterpillar treads. Mean- 
while, in the center of the Greenland Ice Cap, 9 other 
members of the Polar Research Expeditions are con- 
tinuing their weather research at the Central Ice Cap 
Research Station (70° 54’ N by 40° 42’ W) at an 
altitude of 9,900 feet. Four daily weather observa- 
tions are incorporated into the International Weather 
Network. Paul E. Victor is director of both the arctic 
and antarctic expeditions. 


Brookhaven National Laboratory will now supply 
radioisotopes with very short half-lives, or of higher 
specific activity than can be produced in the Oak 
Ridge National Laboratory reactor. The Oak Ridge 
reactor will continue to be the nation’s principal radio- 
isotopes source. Requests for radioisotopes must still 
be made directly to the Isotopes Division, U. S. Atomic 
Energy Commission, Oak Ridge, Tenn. Service ir- 
radiations will not be performed at Brookhaven unless 
authorized by the Isotopes Division. 
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Opens new and wider 
research areas 
—summarizes work 


already accomplished 


Gives first systematized 
treatment of hydrazine 


Presents recent 
adsorption procedures 


Explains basic ideas 


of functional analysis 


JOHN WILEY & SONS, Inc. 


March 23, 1951 


MEDICINAL CHEMISTRY, Volume 1 


A Series of Reviews Prepared under the 
Auspices of the Division of Medicinal Chemistry 
of the American Chemical Society 


’ Edited by C. M. Suter, Sterling-Winthrop Research Institute. This is 


a new series, summarizing all available data on biological properties 
of organic compounds and correlating the relationship between the 
chemical structure and the physiological activity in each area covered. 
Written by men currently engaged in industrial research, this first 
volume covers antithyroid compounds, antispasmodics, derivatives of 
carboxylic acids, antibiotics from plants, benzoates and substituted 
benzoates as local anesthetics, and analgesics. It gives methods of pre- 
paring the compound and the nature of the reactions involved and the 
types of testing procedure and behavior of the more active com- 
pounds. March 1951. 473 pages. $12.00. 


The CHEMISTRY of HYDRAZINE 


By L. F. AuprietH and Betry ACKERSON Occ, both at the Univer- 
sity of Illinois. A practical treatment of hydrazine and its derivatives. 
Presents important physical and chemical characteristics, reducing 
properties, and methods of formation and preparation of hydrazine 
and its important compounds. March 1951. 244 pages. $5.00. 


PROGRESS in CHROMATOGRAPHY, 1938-1947 


By L. Zecumetster, California Institute of Technology. This is a 
survey of recent adsorption procedures applicable to problems in 
chromatography. Employing a “progress report” method, the author 
reviews the adsorption processes which have been presented and de- 
veloped by competent investigators from 1938 to 1947. March 
1951. 368 pages. $8.00. 


The STRUCTURE OF HUMAN ABILITIES 


By Pur E. Vernon, University of London. The first book in a 
new series of Manuals of Modern Psychology. Brings together data 
from a number of the American and British publications which seem 
to give contradictory accounts of mental structure and shows how 
they can be fitted into one consistent picture. February 1951. 151 
pages. $2.75. 


Send for copies on approval. 


440 Fourth Ave., New York 16, N. Y. 
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BOOKS FROM 


Chicago 


Mathematical 
Biology 
of Social 
Behavior 


By NICOLAS RASHEVSKY. Known for 
his brilliant research in the mathematical 
foundations of biology and human be- 
havior, Professor Rashevsky here enlarges 
his theory to include social behavior. He 
adds a new dimension to social research 
by expressing social phenomena as mathe- 
matical equations derived from postulates 
on the interaction of individuals among 
themselves and with their environment. 
The author is professor and chairman of 
the Committee of Mathematical Biology at 
the University of Chicago. $5.00 


Genetic 
Neurology 


Edited by PAUL WEISS. Here is the first 
collaborative effort to bring together in one 
volume the most authoritative views on the 
principles, mechanisms, and causal factors 
in the development of the nervous system 
and the neural basis of behavior. GENETIC 
NEUROLOGY is a symposium of essays 
written by 19 of the world’s foremost 
authorities in embryology, neurology, psy- 
chology, pathology, biochemistry, histology, 
and related fields, after they had met and 
compared their views at a conference 
sponsored by the International Union of 
Biological Sciences, part of UNESCO. $5.00 


At all bookstores 
THE UNIVERSITY OF CHICAGO PRESS 
5750 Ellis Ave., Chicago 37, Ill. 


Automatic Tidal Volume Recorder 
Peck—Waller 


Relieves +“ 5? ator of constant supervision. . . Respira- 
tory rates of 2 per minute, and tidal volume of cc 
to 400 cc can be recorded. 


WRITE: 


Phipps & Bird Inc. 


new / 
CENTENARY SUPPLEMENT 


to the Summarized Proceedings, and a 
Directory of Members who joined the 
AAAS during its Centennial Year 1948. 
6x9 inches, clothbound, 392 pages 
AAAS members’ prepaid orders . $4.75 
combination offer .. . 
AAAS Proceedings and Direc- 
tory, 1940-1948, plus the new 
Centenary Supplement — both 
volumes in one order—$10.50 
AAAS members’ prepaid orders 
—$8.50 


ordernow, from AAAS .-------- 


1515 Mass. Ave., N.W., Washington 5, D. C. 
Enclosed fe Please send me: 
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What GENERAL ELECTRIC People Are Saying 


E. L. AUYER 
R. T. HOLLAND 


Apparatus Department 


Jet Noise: Since its inception the noise 

blem associated with turbojets has received 
considerable attention from the public as well 
as from industry. Noise control at test facilities 
has shown some excellent results, but noise 
control on an installation appears to be im- 
practical. Since absolute measurements are 
always subject to question because of varia- 
tion in methods of measurement and interpre- 
tation as well as variations between individuals 
concerning discomfort encountered, it is well 
to compare a known familiar noise with the 
new unknown noise. 

The public is generally familiar with the 
noise level associated with conventional air- 
craft as the aircraft passes overhead. Therefore 
noise measurements on the ground were made 
as a piston — aircraft passed overhead and 
also as a turbojet airplane passed overhead. 
Identical methods and measuring equipment 
were used for both tests, and both types of air- 
craft were operated at normal cruise power 
settings. 

The results . . . indicate that noise levels for 
the turbojet were actually much lower than the 
noise levels of the piston aircraft. In addition 
the ground observer is subjected to the turbojet 
noise for only 20 seconds, while the piston air- 
craft noise persisted above background level 
for 70 seconds. In both cases the aircraft were 
flown directly overhead at an altitude of 1000 
feet. The same pattern existed for the test made 
at 5000 feet. 


Institute of Aeronautical Sciences 
New York, New York 
January 29, 1951 
* 
A. H. HEMKER 
Apparatus Department 


Farm Power: The fact that farmers are 
dependent on electricity more and more has 
brought to focus the last year or two a ques- 
tion: What do you do when the power goes 


off? ... 
Take a dairyman who is milking, say 50 


March 23, 1951 


cows. How does he milk them if his milking 
machine won’t run? In some cases this may 
even be a physical impossibility. Think of the 
inconvenience on any farm if the water pump 
doesn’t work. If the power interruption is of 
long duration, what about the farm freezer? 
Many farm homes are considerably electrified, 
and probably the most important electric item 
in the farm home is the electric motor that runs 
the oil burner or stoker that keeps the home 
comfortable. 


Take the poultryman who may have chicks 
under the brooder or who heats the brooder 
house with an oil or stoker heating plant. Take 
the poultryman with a thousand layers or more 
who lengthens the working day of his layers by 
having lights in his poultry house. A few in- 
terruptions in this light cycle would throw his 
complete flock off production and might even 
put them into a molt. 


Another example of the importance of 
electricity is the truck garden or greenhouse 
operator who has electric heat in his benches 
or who depends on automatic heat with his 
stoker to heat his greenhouse. Loss of power in 
these cases might mean a loss of considerable 
money. 

A standby electric power generator is the 
answer to the above questions, but I believe it 
is necessary that we take a sensible view of the 
farmer’s requirements, even though a farm 
may have 20 or 30 kilowatts of connected load. 
It isn’t necessary that he protect himself for 
his possible maximum use. . . . I believe a three- 
kva generator will take care of most farmers’ 
emergency needs. . . . I believe in most cases it 
would be silly to saddle the farm with a com- 
plete engine-generator set when the use of it 
may average only once a year. . . . All farmers 
have a prime mover which is used nearly 
every day. ... I am speaking, of course, of the 
farm tractor. 


American Society of Agricultural Engineers 
Chicago, Illinois 
December 18, 1950 


You can put your confidence in 
GENERAL @@ ELECTRIC 
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A comprehensive, 


much-needed study 


of petroleum 


WORLD GEOGRAPHY OF 
Petroleum 


Edited by WALLACE PRATT 


& DOROTHY GOOD 


@ Twenty experienced petroleum 
geologists and geographers have con- 
tributed to this book, editorially 
sponsored by the American Geo- 
graphical Society. It is a highly 
successful solution to the problem 
of consolidating in a single volume 
a variety of information in the 
field requiring more comprehensive 
knowledge than any one specialist 
possesses. 


Parts I and II take up the general 
problems of making petroleum ac- 
cessible and achieving a functional 
organization of the petroleum in- 
dustry. Part III covers the world’s 
petroleum regions. Part IV includes 
a unique statistical survey of petrol- 
eum consumption. 61 maps and dia- 
grams, 30 tables, and 98 photo- 
graphs. $7.50 


At your bookstore. 


PRINCETON UNIVERSITY PRESS 


16 


Publications Received 


More Glimpses of Soviet Science. Occasional Pamphlet 
No. 10. Society for Freedom in Science, Department 
of Zoology, University Museum, Oxford, Eng. Nov. 
1950. 

The Nutritive Content of the Grazing Sheep’s Diet on the 
Summer and Winter Ranges of Utah. C. Wayne Cook 
and Lorin E. Harris. Bulletin 342; Biennial Report 
1948-1950. Bulletin 343; The Nutritive Value of 
Range Forage as Affected by Vegetation Type, Site, 
and State of Maturity. ©. Wayne Cook and Lorin E. 
Harris. Bulletin 344; Weeds: Methods for their Con- 
trol and Eradication. D. C. Tingey and F. L. Timmons. 
Circular 127. Agricultural Experiment Station, Utah 
State Agricultural College, Logan. 1950. 

Environmental Physiology with Special Reference to 
Domestic Animals. H. H. Kibler and Samuel Brody. 
Agricultural Experiment Station, University of Mis- 
souri College of Agriculture, Columbia. 1950. 

Bibliographie des Livres Francais de Technologie et 


d’Industrie Publiés de 1940 a 1950. Syndicat National . 


des Editeurs, Section de Technologie, Paris. 1950. 

Manual of Laboratory Safety. Fisher Scientific Company, 
Pittsburgh. 1950. 

Report of the First Session, Geneva, 11-16 December 
1950, Joint WHO/FAO Expert Group on Zoonoses, 
WHO, Geneva. Dec. 1950. 

Report of the First Session, Washington, 6—13, Novem- 
ber 1950. Joint FAO/WHO Expert Panel on Bru- 
cellosis, WHO, Washington. Dec. 1950. 

Survival under Atomic Attack. NSRB Doce. 130. U. 8. 
GPO, Washington 25, D. C. 10¢. 

ACI 20-Year Index. American Concrete Institute, 18,263 
W. MeNichols Road, Detroit 19. $2.00. 

3rd Quarterly Report on Germany. U. 8. GPO, Washing- 
ton 25, D. C. 

Surface Drainage. Highway Research Board Division of 
Engineering and Industrial Research, National Re- 
search Council, Washington. Dee. 1950. 90¢. 

Directory of International Scientific Organizations. 
Unesco, Paris. May 1950. 

Report of the Secretary of the Smithsonian Institution 
and Financial Report of the Executive Committee of 
the Board of Regents for the Year Ended June 30, 
1950. Publication 4020. 1950. Sixty-Seventh Annual 
Report of the Bureau of American Ethnology to the 
Secretary of the Smithsonian Institution 1949-50. 
1951. Report on the Progress and Condition of the 
United States National Museum for the Year Ended 
June 30, 1950. Smithsonian Institution, GPO, Wash- 
ington. 1951. 

New Marine Isopods, Chiefly from Northern California, 
with Notes on Related Forms. Robert J. Menzies. 
Proc. U. 8. Natl. Museum, 101, 105-56, 1951. 

Biennial Survey of Education in the United States, 1946- 
48. Chapter 1: Statistical Summary of Education, 
1947-48. Prepared by David T. Blose. Federal Security 
Agency, GPO, Washington. 1950. 

Catalogue Officiel 1950. Foire Internationale de Liege 
(29 Avril-14 Mai). Bureau de Bruxelles, Liege. 

Revista Cientifica. Faculdade Nacional de Filosofia, Rio 
de Janeiro. 1950. 

The Inter-American Way of Life. Alberto Lieras. Pan 
American Union, Washington, D. C. 1951. 

Commonwealth Fund Directory of British Fellows, 1925- 
50. The Commonwealth Fund, New York. 1950. 
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Second Edition, revised 


METHODS OF 


March 23, 1951 


MATHEMATICAL PHYSICS 


by Harold Jeffreys and Bertha S. Jeffreys 


“The first edition of this important book appeared in 1946. Its pur- 
pose was to provide an account of those parts of pure mathematics that 
are most frequently used in physics. . . . The authors concentrate on 
methods which, in their own wide and creative experience as applied 
mathematicians, especially need to be taught. They have achieved a book 
that is unique in making explicit many interesting and useful points 
frequently overlooked. 

“In this new edition appendices have been made integral with the text, 
and the chapter on multiple integrals has been extended. Among the ad- 
ditions are: some items on matrices useful in quantum theory, an account 
of the theory of functions of several variables, some material on multi- 
pole radiation. Chapter 17, which deals with asymptotic expansions, is as 
good as ever; indeed, it is slightly expanded. I know of no other place 
where the methods of steepest descent and of stationary phase are so 
well handled.” 

—American Scientist 


“For some research engineers this may be the ultimate mathematical 
toolbox they have been trying to find. A knowledge of calculus is as- 
sumed, . . . The book incorporates the familiar Operational methods and 
Cartesian tensors of one of the authors. This second edition has been 
considerably revised. This reviewer has noted with pleasure the following 
topics: block matrices, an extended treatment of relaxation methods, a 
translation of Heaviside’s method into terms permitting one to decide 


what is right and what wrong in it, asymptotic expansions group velocity, 
and others.” 


—Applied Mechanics Reviews 


At all bookstores, $15 


51 Madison Avenue CAMBRIDGE UNIVERSITY PRESS New York 10, N. Y. 
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PHOTOVOLT 


Radiation-Detection 
Densitometer Mod. 400-R 


A self-contained densitometer for the accurate meas- 
urement of density of dental-size X-ray films as em- 
ployed in film badge systems for personnel monitoring 
in radio-activity laboratories and X-ray installations 


Write for Bulletin #490 to $225.— 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


NEW ADDITIONS 
to a famous family 


CARWORTH FARMS is pleased to announce the 
availability of its two newest laboratory reagents: 


Anti-sheep HEMOLYSIN (with glycerin) 


Two types—one, exceptionally well suited to the 
Kolmer technique because of unusually high titre. 
The second, particularly adaptable to other comple- 
ment fixation techniques. 

Available in 2ce 5ec 


Guinea Pig ANTIGEN 


Useful in the diagnosis of infectious mononucleosis, 
Guinea Pig Kidney ANTIGEN effectuates a more 
complete test for heterophile antibodies. 


10cec sizes 


Available in 5ee 10cc sizes 
Other laboratory products available: 
“VACSEAL” Guinea Pig Complement 
Tec 20ce sizes 
Sheep Cells (citrate or mod, Alsever’s) 
5ec 30cc (or larger) 
Sterile Citrated Rabbit Blood 
15ce 60ce sizes 


Insulated packaging assures constant temperature 

from shipment to arrival at destination. 

For further information please write to: 
CARWORTH FARMS, INC., NEW CITY, NEW YORK 
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Meetings & Conferences 


Mar. 26-29. American College Personnel Association. 
Stevens Hotel, Chicago. 

Mar. 26-30. Association for Childhood Education Inter- 
national, Seattle. 

Mar. 28-Apr. 1. Geological Society of America, South- 
eastern Section Organizational Meeting, Mineral Sym- 
posium, and Field Trip. Emory University, Ga. 

Mar. 29-31. Congress of the Ophthalmological Society 
of the United Kingdom (Annual). London. 

Mar. 29-31. Minnesota Section, American Chemica! 
Society, Symposium on Chemistry and Functions of 
Proteins. Natural History Museum, University of 
Minnesota. 

Mar. 30-31. Eastern Psychological Association. St. 
George Hotel, Brooklyn. 

Mar. 30-Apr. 1. Conference on The Use of the Film in 
Training for Industry. Hotel Majestic, St. Annes-on- 
Sea, Eng. 

Apr. 2-5. American Society of Mechanical Engineers . 
(Spring). Atlanta. 

Apr. 2-6. Conference on Radioisotopes in Industry. Case 
Institute of Technology, Cleveland. 

Apr. 4-6. Midwest Power Conference (Annual). Sherman 
Hotel, Chicago. 

Apr. 5-7. Amputee Conference (Annual). Kessler Insti- 
tute for Rehabilitation, West Orange, N. J. 

Apr. 6-7. Texas Academy of Science (South Texas Re- 
gional). Corpus Christi. 

Apr. 8-11. Electrochemical Society. 
Hotel, Washington, D. C. 

Apr. 9-13. American College of Physicians (Annual). 
‘St. Louis. 

Apr. 11-13. Faraday Society Symposium on Hydro- 
carbons. Oxford, Eng. 

Apr. 11-13. American Surgical Association. Washington, 
D. C. 

Apr. 13-14. Geological Society of America, Rocky Moun- 
tain Section, South Dakota School of Mines and Tech- 
nology, Rapid City. 

Apr. 16-18. American Society of Lubrication Engineers 
(Annual). Bellevue-Stratford Hotel, Philadelphia. 
Apr. 16-18. Union Radio Scientifique Internationale. 

National Bureau of Standards, Washington, D. C. 

Apr. 18-20. National Petroleum Association. Hotel 
Cleveland, Cleveland. 

Apr. 19-21. American Philosophical Society (Annual). 
Philadelphia. 

Apr. 20-21. British Association of Physical Medicine. 
London. 

Apr. 20-21. College of American Pathologists (South Cen- 
tral Regional). The Shamrock, Houston, Tex. 

Apr. 20-21. Symposium on Fundamental Cancer Research 
of the University of Texas M. D. Anderson Hospital for 
Cancer Research (Annual). The Shamrock, Houston, 
Tex. 

Apr. 20-21. Nebraska Academy of Science. University of 
Nebraska, Lincoln. 

Apr. 21-May 6. Liége International Fair for Mines, 
Metallurgy, and Mechanical and Electrical Engineer- 
ing. Liége, Belgium. 

Apr. 22-26. American Ceramic Society. Palmer House, 
Chicago. 

Apr. 23-24. Industrial Accident Prevention Associations 
(Annual). Royal York Hotel, Toronto. 


Wardman Park 
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APPARATUS 


A Complete Electrophoresis 
and Schlieren Laboratory: 


Built-in regulated and stabilized power supply 
. no “B” batteries. 


Integral refrigeration system . . . no ice cubes. 


Internal rapid dialysis facilities . 
tional refrigerator. 


- no addi- 


Base for sturdy support . . 


- no special table or 
carriage. 


All optics in air-conditioned space . . 
agents. 


. no drying 


Cells available for adsorption, diffusion, and 
macro-preparative work. 


Price of the Aminco Portable Electrophoresis Apparatus, 
ready to plug in, and complete with cell, holder, and 
accessories required for immediate operation . . . $3000, 
F.O.B. Silver Spring, Md. 


An unretouched dia- 
gram, actual size, of 
pathological human 
serum. 


WRITE FOR BULLETIN 2281-K 


ELECTROPHORESIS 


“AMERICAN INSTRUMENT 00, INC. 


i“ 


Apparatus Constants 


Physical Dimensions—Base unit, 24 x 18 x 13 
inches; over-all height, 46% inches. 


Optical Path Length—90 inches. 

Screen Size—34 x 44% inches (standard cut film). 
Magnification—2. 

Temperature Control—plus-minus 0.02°C. 

Current Range—1-30 milliamperes. 

A.C. Ripple—less than 0.03% of total current. 


Silver Spring, Md. 


March 23, 1951 
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PERSONNEL PLACEMENT 


YOUR ad here reaches over 32,000 foremost scientists 

in the leading educational institutions, industrial < 

laboratories, and research foundations in the U. S. 

and 76 foreign countries—at a very low cost 
CLASSIFIED: 15¢ per word, minimum charge $3.00. Use 

of Box Number counts as 10 additional words. 

DISPLAY: $17.50 per inch, no charge for Box Number. 
Correct payment to SCIENCE must accompany all ads. 
Insertion usually made 2/3 weeks following receipt of ad. 
SCIENCE e 1515 Mass. Ave., N'W., Wash. 5, D. C. 


4 POSITIONS WANTED | 


a -Linguist, Ph.D. (French, Spanish, German), au- 
thor; desires teaching position in southern climate, in languages 
se Se? anthropology, with research possibility. Box 458, SCI- 


POSITIONS OPEN 


BIOCHEMIST 


Opening for research associate to do applied research and 
development in biochemistry. Involves both lab. & pilot 
plant work, supervision, and trouble shooting. M.S. required 
in biochemistry or organic chemistry with biological back- 
ground. Please send resume including experience, age and 
salary desired to: 


BOX 457, SCIENCE 


Bacteriologist, Ph.D. June 1951, large eastern university. Training 
in medical bacteriology. Research work in cytochemistry, electron- 
microscopy, and with bacterial viruses. Publications. 
search and teaching position. Box 456, SCIENCE 


Botanist, Ph.D. Columbia '50; desires teaching and/or research 
position. General botany, morphology, anatomy, taxonomy, lichen- 
ology, morphogenesis. Box 449, SCLENCE. 3 


Biochemist-Biophysicist, Ph.D. experience in mineral metabolism, 
radiobiology, tracers, nutrition, amino acids. Some teaching an 
supervisory experience. Publications. Research connection preferably 
focleding some administrative or teaching duties. Box 451, SCI- 


Positions Wanted: 
Wanted—Opportunities for (a) Industrial Hygiene Physicist: 
Ph.D.; particularly interested in academic appointment offering 
opportunity for research; (well-stocked physics library would help). 
) Industrial Hygiene Engineer ; M.S.; four years, food chemist 
pn inspector, city health department ; five years, director, bureau 
of industrial hygiene, state health department. For further informa- 
tion, please write Science Division, Medical Bureau (Burneice 
Larson, Director) Palmolive Building, Chicago. 


Endocrinologist-Biochemist: 29, Ph.D. this August, 2% years 
laboratory teaching experience. Special interest: effects of steroids 
on eon one: Desires research or teaching position. Box 
460, SCIENCE, 3/30 


Insect Physiologist, Ph.D. Desires basic research and/or teaching 
v»osition. Wide experience. Preferably Eastern or Southern location. 
nformation on request. Box 453, SCIENCE. 6/13 


Parasitologist, Ph.D. Publications in parasitic physiology, tax- 
onomy, epidemiology. Available June. Box 455, SCIENCE. 6/13 


Zoologist: Ph.D. Teaching position. General. Invertebrate. Publi- 
cations. Midwest preferred. Available June. Box 454, SCIENCE. 
6/13 


Zoologist: Ph.D., 29, 4 years university teaching experience in 
variety of undergraduate courses. Research field: de- 
velopmental genetics. Desires teaching or research position. Box 
461, SCIEN NEE. /30 


Since 1885 


ALBERT 
TEACHERS 


RELIABLE and 
DISCRIMINATING 
SERVICE 


to Colleges and Universities of 
the Nation and their Personnel. 


v MEMBER NA TA 
25 E. Jackson Blvd., Chicago 4, 


AGENCY 
and COLLEGE 
BUREAU 


Ph.D. in Physics, Qualifications: Training and experience in solid 
state and dielectric phenomena. Full time classified research, teach- 
ing optional. Ph.D. in Physical Chemistry. Qualifications: Training 
and experience in chemical kinetics, thermodynamics, strong organic 
chemistry. Full time classified research, teaching optional. One 
Opening: Part-time classified research in Physical Chemistry 
(physical properties of organic compounds), part-time work toward 
Ph.D. Salary up to $2400 for 11 months. Three Openings: Part- 
time, classified research, part-time work toward a Masters Degree 
in Physical Chemistry, and Electronic Engineering. Salary up to 
$1800 for 11 months. Two Openings: Part-time, classified research, 
part-time work toward a Masters Degree in Physics. Candidate 
experienced in electron microscopy and diffraction, or X-ray diffrac- 
tion or spectroscopy preferred. Salary up to $1800 for 11 months. 
Salaries according to qualifications and experience. Please apply to 
Director, Institute al Science and Technology, University of 
Arkansas, Fayetteville, Arkansas. Interviews at Boston and Cleve- 
land A.C.S. meetings. 3/23, 3/30 


Tegeateget. Ph.D. as instructor in Physiology Department of 

North Eastern Medical School. Teaching 40 per cent, research 60 
per cent of time. Experience or interest in training in_ cardio 
vascular research field required. Previous experience in Medical 
School teachin Ce but not essential. Available July 1, 1951. 
Box 447, SCIE 3/23 


Positions Open: 

(a) Assistant or associate professor of Anatomy: full-time; uni- 
versity medical school; East. (b) Pharmacologist to divide time 
between directing research division, pharmaceutical company and 
serving as professor pharmacology in medical college; Ph.D. or 
M.D.; competent administrator with teaching ability required. 
(c) Physicians qualified Sciences, Medicine or ) a medical 
department, biological organizations; $8,000-$15,000; Midwest. 
(d) Psychologist; child guidance clinic ; psychiatric department, 
university medical school; Midwest. (e) Director of Clinical In- 
vestigation ; key appointment carrying membership executive com- 
mittee ; physician preferably internist; leading pharmaceutical com- 
pany; teaching opportunity; East. (f) Physicist, Ph.D. or M.S.; 

training provided toward certification in radiologic physics by 
American Board; teaching center. S3-4 Science Division, Medical 
Bureau (Burneice Larson, Director) Palmolive Building, — 


Research Assistant, man or woman, M.S. or equivalent. Oppor- 
tunity to gain experience in pharmacodynamics; preferably yams 
oor De in field. Pharmaceutical company, midtown N. 

ori, commensurate with qualifications. Box 459, 


Young Ph.D. trained in chemical histology. Unusual opportunity 
for research and advancement in Department of Pathology of 
Dental School associated with Medical School of Middlewest uni- 
yore une, 1951. Starting salary $4500. References. Box 450, 
SCIENCE. 3/30 


Zoologist: Ph.D., Invertebrate Zoology, for senior appointment in 
Central Canadian University. Success ul ae and research ex- 
perience essential. Duties ¢ 1 Box 452, 
SCIENCE, 3/3 
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The MARKET PLACE 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
—~ and research foundations in the U. S. 
foreign countries—at a very low cost 
| canteen: 20¢ per word, minimum charge $5.00. Use of 
Box Number counts as 10 additional words. Correct pay- 
ment to SCIENCE must accompany ad. 
DISPLAY: Rates listed below—no Ty 3 for Box Number. 
Monthly invoices will be sent on a rge account basis 
—providing satisfactory credit is established. 
Single insertion oe. 50 per inch 
7 times in 1 year 16.00 per inch 
13 times in 1 year 14.00 
26 times in 1 year 
52 times in 1 year 11.00 per inch 
For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


BOOKS 


WANTED TO PURCHASE: - 
SCIENTIFIC PERIODICALS 
Sets and runs, foreign and domestic 
SCIENTIFIC BOOKS 
Entire libraries and smaller collections 
WALTER j. JOHNSON 
125 East 23rd Street, New York 10, N. Y. 


BACK NUMBER PERIODICALS — Bought and Sold 


@ Tell us what you want!—What have you to offer? 
Abrahams Magazine Service DEPT. P, 56 E. 13th ST. 
Established 1889 NEW YORK 3, N. Y. 


Your sets and files of scientific journals 


are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are willing to sell 
at high market prices. Write Dept. A3S S. CANNER, —— 
Boston 19, Massachuset' 


The MARKET PLACE 


PROFESSIONAL SERVICES 


AMERICAN 
COLLEGE 


Universities and Colleges throughout 
the United States continue their 
for demand for recommendations 

those trained in the different 


BUREAU of Science. The positions 
rane from to heads 
t 
E Jackson Blvd. 
Chicago 4, 


Our service is nation-wide. 


SUPPLIES AND EQUIPMENT 


“Your animal is half the experiment” 


SWISS ALBINO MICE— 
ALBINO -W RATS 


P. O. BOX 331 
albino farms BANK, N. J. 


All Amino Acids (natural, synthetic, unnatural), 
Rare Sugars, Biochemical Products, Reagents, New Pharma- 
ceuticals in stock. Write or phone PLaza 7-8171 for complete 

est treet, 
BIOS LABORATORIES, INC. Wet Stress, 


OUTFITS.I 


10 WARREN STREET, NEW YORK?Z, 


SCIENTIFIC INSTRUMENTS 6 FIELD EQuiPMENT 


fon GEOLOGISTS BYORS ENGINEERS 
pecess este Subblied as 


by experience athe fie/d Pols ool; 


PORATEO +99 


Send us your Lists o' 
SCIENTIFIC BOOKS AND PERIODICALS 
which you have for sale. 
Complete libraries; sets and runs; and single titles are wanted. 
Also please send us your want lists. 
STECHERT-HAFNER, INC., 31 East 10th Street, New York 3 


it pays to advertise in SCIENCE 


the results fi advertising in medium 
have been foo much for our staf to handle and we must hal 


Name on request 


send your ‘“‘ad’””» NOW 
for the special BOOK ISSUE 


This feature issue to be published A: S28 bt gum 


pared "distinguished 
leaders in their Pe Pi 


all reeent titles received SCIENCE. instructions 
must be received by March 23d, so don’t delay. 


SCIENCE weekly reaches over 32,000 top scientists 


1515 Mass. Ave., N.W., Wash. 5, D. C. 
March 23, 1951 


SPRAGUE-DAWLEY, INC. 


Pioneers in development of the 
standard laboratory rat 


Box 2071 + Madison 5, Wisconsin + Phone 36134 


Valuable Aid for Identification of Minerals and other 
Solids by the immersion Method of Microscopy 


@ Range 1.400-1.700, intervals of 0.002, or as selected 
Index Certified to + 0.0002 


@ Range 1.71-1.83, intervals of 0.01 
Write for Price List Nd-S 
118 Liberty Street, New York 6, N. Y. 


White SWISS Mice 20c =: 


Rabbits, Cavies, White Rats, Ducks, Pigeons, Hamsters 
Write + J. B. STUCKER + Ramsey, N. J. 


R. P. CARCILLE 


(The Market Place is continued on next page) 
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The MARKET PLACE 


SUPPLIES AND EQUIPMENT 


BOROSILICATE 
PETRI DISHES 


Made from the finest borosilicate glass 


@ Chemically neutral to water 

@ Resistant to acid, alkali and thermal shock 
@ Scientifically-annealed . . . strain-free 
@ Interchangeable tops and bottoms 


We also carry a fine, durable economy model— 
the Lenora Crystal Glass Petri Dish 


Write for complete information, prices, samples. 


PROPPER MANUFACTURING CO., INC. 
10-34 44th Drive, Long Island City 1, New York 


STAINS 


STARKMAN Biological Laboratory Bloor St.. W- 


by LINDLY Brilliant, adjustable, variable intensity 


in illumination g/l-purpose lamps for laboratory, 


i re h and industr 
MICROSCOPE LAMPS 80 HERRICKS RD. 
LINDLY & CO. mineoia, Y. 


proline, L-Methionine 

@ AMINO ACIDS e BIOCHEMICALS 

@ PRE-MIXED MICROBIOLOGICAL ASSAY MEDIA 
H. M. CHEMICAL COMPANY, LTD. 

144 North Hayworth Avenue Los Angeles 48, California 


CATS PIGEONS HAMSTERS 
* Clean healthy well-fed animals. MICE POULTRY GUINEA PIGS 
Guaranteed suitable for your needs. 


Reasonably priced—Dependable service 


LABORATORY ANIMALS | RATS RABBITS 


JOHN C. LANDIS + Hagerstown, Md. 


FREE CATALOG No. 677.. 


Lists more than 300 items for Research — 

Biological, Microbiological, Bacteriological, 

Biochemical, Nutritionol. Write 

GB 72 LABORATORY PARK 
CHAGRIN FALLS, OHIO 


Special 
Offer... 


Good until May 1, 1951 


We are clearing our shelves of 
surplus stock of back issues and 
make the following offer at these 
special prices—— 


Back issues of Science, shipments of: 


lto 2Ocopies .... $.25 each 
21 to SOcopies .... $.20 each 
51 to lOO copies .... $.15 each 
101 to500 copies .... $.12 each 


Over 500 copies .... $.10 each 


Back issues of The Scientific Monthly, 
shipments of : 


‘Ito 6 copies ..... $.75 each 

7to 2O0copies..... $.60 each 
21 to SOcopies ..... $.50 each 
51 to 100 copies ..... $.40 each 
Over 100 copies ..... $.35 each 


Orders at the above prices will be 
honored until May 1, 1951 for all 
available issues of our journals through 
December 1950, by— 


Stechert-Hafner, Inc. 
31 East 10th Street, 
New York 3, N. Y., 


and by the 


American Association for the 
Advancement of Science 
1515 Massachusetts Ave., N. W., 


Washington 5, D. C. 
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_ A precision camera for easy, 
olom crogr a p h 


Micro-Camera Attachment 
Makam shown on Leitz BO 


Designed for use with any standard microscope, the MAKAM = @ Self-winding shutter for time 
camera attachment enables you to take photomicrographs in eel 1/125 to 1 second. 
black and white or color, assures clean-cut reproduction of = 

Built-in optical system provides 
every detail in the visual image. Easy to operate and built 
to Leitz standards of precision workmanship, the moderately film or plate as seen visually. 
priced MAKAM enables anyone with a basic knowledge of . aw - 


photography and microscopy to take excellent photomi- movable semi-silvered prism 
crographs on 3%” x 4%” plates and films. passes 60% of light; permits 
critical cross-hair focusing and 
observation of image during 

Write today to Dept. Micro 104 $C actual exposure. 


@ Periplanatic eyepiece 10x com- 
E. LEITZ, Inc., 304 Hudson Street, New York 13, N. Y. pensetes for field curvature. 


LEITZ MICROSCOPES e¢ SCIENTIFIC EQUIPMENT © BINOCULARS 
LEICA CAMERAS AND ACCESSORIES 


microscope with Monla lamp. 
| | ll 
| / 
| 


For YOUR Your SPENCER Microscope 


(Series 13-33) 
MODERN, 


COMPLETE PHASE 
EQUIPMENT 


PRICE 
is $14700 


for Phase Turret Condenser with 
Centering Telescope, in case. / It’s a simple, economical matter for owners 
Objectives and annuler Hf of AO Spencer No. 33 or 13 Microscopes 
diaphragms extra, / to convert for Phase Microscopy. Just add 
as selected. the AO Spencer Phase Turret Condenser 
and your selection of phase objectives with 
corresponding annular diaphragms. 

You may choose from 10X, 20X, 43X, and 
97X phase objectives in Bright Contrast, Dark Contrast, or B-Minus 
Contrast. Annular diaphragms are interchangeable and individually 
centerable. The Turret operates easily and without backlash. Center- 
able condenser mount permits accurate location of the condenser in 
the substage. 


Special long focus Diaphragms are available for micro manipulation 
and tissue cultures located up to 17 mm above the stage. 


A limited supply of these AO Phase Turret Condensers is available 
for immediate delivery. 


See your AO Spencer Distributor or write Dept. P4. 


American @ Optical 


COMPANY 


INSTRUMENT DIVISION « BUFFALO 15, NEW YORK 


? 
‘ 
| ty | 
> 
| | 
: 
; 
‘ 
4 
J 
4 
‘ 
i 


of 


